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Improve your chances on the pools 
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Dial your bank 



Compact Canon! 





























You’ve a deadline to meet, 
the right CP/M Software pack¬ 
age is needed, the right decision has to 
be made; which format, which product, 
when can it be delivered, at what price? 

You need good advice, and just as 
important, you need to talk to some¬ 
one who has a large enough range to be 
able to offer honest advice. Someone 
who can then deliver on time, someone 
whose catalogue is fast becoming the 
byword of the software industry. 


So don’t expose your¬ 
self, talk to Software Limited. 
Choice, advice and delivery all aimed at 
meeting your deadline. 

Software Limited... 

Because there’s more to 
choose from, we’re the 
only choice to make. 

01-833 1173/6 

Software Limited 

No. 2 Alice Owen Technology Centre 
251 Goswell Road, London EC1 

CP/M is a trademark of Digital Research 


( 
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Software 


Attractive quantity & dealer discounts available 











Everything you ever 
wanted in micros but didn't 
know who to ask 



SYSTEMS 

w/ 


The 80/20 Solution 

Eighty per cent of our customer 
needs are satisfied by matching 
requirements to packaged 
programs and machines. 

Business Systems Group 

offers a comprehensive range of 
packages for both the 
Sophisticated User and New User. 

Office Systems Group covers 
wordprocessing and record 
management needs, with single 
and multi-workstation systems. 



Personal Systems Group 

helps managers and professionals 
with Micro Aided Management 
tools including: financial planning, 
modelling, linear programming, 
PERT and personal productivity 
aids. 

Special Systems Group 

supplies packages to suit 
particular professions and 
industries including agencies, 
printers, manufacturers, 
distibutors, dentists etc. 

The Systems Groups Install 
complete solutions, arrange 
training and hand hold you 
through to comfortable operation 
of your system. 




fi Request for: 

I Q Quotation 
! □ Response to tender 
I □ Course booking 
I □ Training information 
\ Q General information 



The 20/80 Solution 

Twenty per cent of our customers 
needs are satisfied by tailored 
design, programming, 
engineering and project 
management. 

Digitus has a five-year record of 
fulfilling small and large 
microcomputing projects, e.g. 

Technical Projects to take data 
from (1) solar heating panels (2) 
weighing machines and (3) oil 
tankers. 

Administrative Projects to 

organise (1) 2000 bottles of urine 
per week (2) £1 million of barley 
receipts and (3)6000 graduate 
applicants for 27 sites. 



Multi-Machine Projects for 

(1) the complete computerisation 
of a City commodity broker and 

(2) a flight information system in 
an International Airport to drive 
300 information receivers, staff 
monitors, passenger displays and 
flapperboards. 

The Project Groups take turnkey 
responsibility and use as many 
standard software and hardware 
components as requirement and 
technical constraints allow. 
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The 100% Solution 

Everyone needs some education 
and training in micros. Digitus 
modular training programme 
provides for executives, 
managers, technicians, computer 
and office personnel. 

Introductory Courses 

IC/1 Introduction to Microcomputers 
IC/2 Business Systems 
IC/3 Information Management 
IC/4 Management Aids 

Skills Training 

ST/5 Fundamentals of BASIC 

ST/6 Improve your BASIC 
ST/7 Wordprocessing with WordStar 

ST/8 DataStar/SuperSort/MailMerge 
ST/18 Spreadsheeting with SuperCalc 
ST/19 dBase II 

ST/17 Introducing Systems Design 
Computer Professionals Courses 

CPC/9 Hardware for Software People 
CPC/10 Operating Systems and Languages 
CPC/11 Communications & Networks 
CPC/12 Applications Design & Products 
CPC/13 System & Program Generators 
CPC/20 UNIX 
CPC/21 Programming in C 

Computing Management Seminars 

CMS/14 Micro Technology & Strategy 
CMS/15 Local Area Networks 
CMS/16 Micro DataBase Managers 

All courses Include practical work 
and advice on microcomputers. 
Course fees: IC and ST courses £95 
per day; CPC and CMS £125 per day 
+ VAT, Including luncheon and 
detailed course notes. You save 
£10 per day by booking more than 
fe one day's training at one time, 
or you can book five days for the 
price of four. 

'private 
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Company 
Address _ 


Name _ 

Requirement 


_ Phone No_ 
_ Position _ 


DIGITUS LTD 
LADING HOUSE 
10-14 BEDFORD ST 
COVENT GARDEN 
LONDON WC2E 9HE 
Telephone (01)379 6968 
Telex 27950 Ref. 3005 
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Canon X-07 

A hand-held portable 
Page 48 


Spectravideo 

MSX Basic in action 
Page 72 


Macintosh 

Apple's promising comeback 
Page 104 


B E N C H T E ST~$ & REVIEWS 1 

CANON X-07 48 

New Japanese hand-held portable with 
infra-red communications. 

People are bound to buy it, but is it value for 
money? 

SCHOOLPLAY 224 

Pre-school packages and spelling tests for the 
BBC and Spectrum. 

WHICH SPREADSHEET? 61 

PEACHCALC — A comprehensive package 
from a company that knows what it's about. 

SPECTRAVIDEO 72 

A competitor forthe BBC Micro and 
Commodore 64 — this new machine features 
the aspiring standard MSX Basic. 

HOMELINK 232 

The shape of things to come. A peek at the 
home of the future with online banking and 
shopping. 

MACINTOSH 104 

Apple's bid to revitalise the company. This 
portable and powerful machine is part of the 
Lisa 'family' and employs user-friendly icons. 

IBM PC JUNIOR 168 

First full Benchtest this side of the Atlantic. 

STACK LIGHT PEN 240 

This light pen has business pretensions — 
could it steal the show from the mouse? 

PERSONAL DATA BASE 253 

An IBM PC package to get you going with data 
management. 


FEATURES 

MICRO ANIMATION COMPETITION 191 

Book reviews by John Melmoth and our 
challenging contest. There's still time to enter. 

LONG LIVE THE NEWBRAIN 200 

Focus on the NewBrain in business with hard 
disk, modem and serial to parallel interface 
convertor. 

BRITISH MICROCOMPUTING AWARDS 29 

Full list of our and your nominations for the 
most important awards in the micro industry. 

POOLS FORECASTERS 96 

Can your micro get you rich quick? We test the 
success of the current offerings for home 
computers. 

APPLICATION PORTABILITY 204 

How one software house used the same code 
in its accounting package for a multitude of 
operating environments. 

TEACH YOURSELF ASSEMBLER 122 

This month looks at alternation as a building 
block in assembler programming. 

THE AGE OF REASON 216 

The guise of future programming? Logo and 
Gesture in focus. 

BRING A MICRO 176 

The machine takes on a new role in game 
playing. Get it to keep your score, and prompt 
you when you fall asleep between turns! 

PROFILE: HISTORY MAKER 223 

From the history of medicine to software 
marketing: one person's life story. 

UNIQUE UNIX 186 

Intro to the most widely-used, multi-user 
operating system for micros. Powerful but 
unfriendly. 

A BEGINNER'S GUIDE TO PROGRAM 258 
CONVERSION 

Find out how to adapt everything to run on the 
Atari range. 
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IBM PC Junior 

The long-awaited home computer 
Page 168 


Homelink 

Onlinebanking from yourarmchair 
Page 232 


Pools Forecasters 

Use your micro to win a million 
Page 96 


R E G U L A R S 

SUBSET 211 

Assembler subroutines to help you get more 
out of your machine. 

NEWSPRINT 13 

Guy Kewney reports from Las Vegas on the 
Consumer Electronics Show 

MICRO CHESS 220 

Discover a fascinating new role for your micro, 
plus results of the 4th World Chess 
Championships. 

NEWCOMERS 56 

Try our even friendlier introduction to what 
computers are all about. 

YANKEE DOODLES 229 

Apple's subtle strategies and what's become 
of Adam Osborne ... Stateside news. 

COMPUTER ANSWERS 83 

NewBrain communications . .. software 
copyright... your questions answered. 

NETWORK NEWS 261 

New UK bulletin boards, commercial networks 
and the jargon decoded. 

BIBLIOFILE 88 

The literature of Dragonalia ... plus the 
Penguin Computing Book. 

PROGRAMS 298 

Includes listings for Atari, BBC, Atom, 

MZ80-K&A, NewBrain, TRS-80 and Oric. 

BACK ISSUES 334 

Find out what you've missed and order it now. 

SCREENPLAY 345 

Games for Spectrum, Commodore 64 and Oric 
but Atic Atac comes up trumps. 

NUMBERS 95 

Some nostalgia on number theories. 

LEISURE LINES 95 

Save this one for when you're up the creek 
without a micro. 

BRAINDUMP 114 

Let's have some innovation in the software 
industry. 

DIRECT ACCESS 363 

Includes In Store, ACC News, Transaction File, 
Benchmarks and Diary Data. 

BANKS'STATEMENT 118 

Say goodbye to your familiar old telephone. 

COMPUTER TOWN UK! NEWS 129 

Your chance to contribute to computer 
literacy. 

COMMUNICATIONS 377 

Stimulating diatribes from trenchant readers. 

AD INDEX 383 

Find your way through the ads with this 
alphabetical list of all advertisers. 

TJ'S WORKSHOP 179 

Hints and tips from readers for your micro. 

SUBSCRIPTIONS 208 

Apply now for a bundled in copy of David 

Levy's book Computer Gamesmanship. 

CHIP CHAT 384 

Hot gossip from Wormwood Scrubs and the 
industry at large. 
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G04thWITH 
Ol COMPUTERS 


THE APRICOT 

STARTUP 



PACKAGE 


WITH WORDSTAR 


The Industry’s most successful word 
processing package with mailmerge. 




AND PRINTER 

TEC FP 1500-25 Daisy Wheel Printer 
25 CPs fully Wordstar compatible 
with optional Sheetfeeder and 
Tractor. 



Southampton House, 192-206York Road, London SW113SA 

r TELEX: 8954575CTCLDN 
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EPSON RX-80 f t, 100 characters per 
second, dot addressable graphics, 
condensed and double width 
printing. Fx-80 160 characters per 
second, proportional spacing, 
quick forms tear off, and many other 
features. 


% User training for you and your staff. 

* Easily arranged credit terms. 

* Sophisticated technical and service 
back up. 



TAKE ADVANTAGE 
OF OUR 

COM.PJT.TER clinic 

■Hotline - ext 66— 


Any performance or technical question answered 
without obligation. 


Call us for an appointment, 
sales/mail order, or simply 


drop in! 

01-228 2207 


Please send me a copy of 
your introductory brochure 
and details of the apricot 

Name_ 



PCW 3/84 


Address _ 


_ Tel No . 


Occupation. 


^ Southampton House, 192-206 York Road, London SW113SA 
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AFFORDABLE 

PERIPHERALS. 


Opus peripherals are the best buys in the 
whole peripherals market-bar none. 

Just compare the prices below with anything 
else in this magazine. And note just what our prices 
include: VAT, all necessary leads, carriage and a full 
one year’s guarantee. 

All products are suitable for use with the BBC 
and most other leading Micros. And all are of the 
very highest quality-a fact endorsed by the 


enthusiasm of dealers all over the country' to carrv 
OPUS brands. 

WH Smith, for example, carry' the 3" micro¬ 
drive, while Spectrum dealers offer our 5401 and 
5402 5 Va Disc Drive. 

All products offered here, -and many more, 
are on display in our showroom. Trade enquiries 
welcome and discounts are available for 
Government and Educational authorities. 


OPUS 3 MICRODRIVE. 

Opus 3402 Double Sided 40 Track Drive Vi Megabyte Unformatted. 

• Twice the capacity on line of other available drives 

• 200K Single Density-400K. Double Density' 

• Ex-stock delivery' • 3ms. access time 

• Lowest power consumption-direct drive 

• Includes case, leads and utilities disc 

• Totally compatible with 514" drives 

Single Drive_£229-95 

Dual Drive.__ _ £459-95 



5W JAP ANESE DISC DRIVES. SINGLE DRIVE. 

Opus 5401 Single Sided 40 Track-250k. Unformatted. Formatted: 
100K. Single Density. 200K. Double Density- 



Opus 5402 Double Sided 40 Track-500K. Unformatted. 

Formatted: 200K. Single Density. 400K. Double Density. _ 

Opus 5800 Double Sided 80 Track: 1 Megabyte Unformatted. 
Formatted: 400K Single Density. 800K Double Density. 


Opus 5802 Double Sided 80 Track-1 Megabyte Unformatted. 
Formatted: 800K. Single Density, Switchable 80/40 Track_ 


£179-95 

£229-95 

£259-95 


£299-95 


• Vi Height • Includes case, leads and utilities disc • Fast access time • State of the 
Art Technology • Ex-stock delivery' • Low power consumption. 



DUAL DRIVES. 

All Dual Drives are metal cased with separate power supply. 
Opus Dual 5401D. Single Sided 40 Track. 

200K./400K. on line. 


Opus Dual 5402D. Double Sided 40 Track. 
400K./800K. on line. 


Opus Dual 5800 Double Sided 80 Track. 
800K./1.6 Megabyte on line. 


Opus Dual 5802D. Double Sided 80 Track. 

800K/1.6 Megabyte on line. Switchable 80/40 Track. 


£379-50 

£459-95 

£499-95 

£599-95 


FLOPPY DISCS. DOUBLE DENSITY FILING SYSTEM. 

3" Cartridge £5.75 each or £25-95 for 5. 

514" Discs with full 5 vear warranty + free plastic library’ case. 
S/SS/D £19-95 for 10. S/S 80 Track £29-00 for 10. 

S/SD/D £23-95 for 10. D/S 80 Track £31-95 for 10. 

D/SD/D £26.95 for 10. 


8" Discs. 

S/SS/D £21.50 
S/SD/D £28.50 
D/SD/D £29-95 


Double Density 
filing system. 

£ 100.00 























14" RGB JVC COLO UR MONITORS. 

High Resolution (580 x 470 pixels) and 

Medium Resolution (370 x 470 pixels) Models available. 

• Robustly constructed 

• Handsome Cream Casing 

• RGB Analogue/TTL input 

• 80 Characters x 25 lines 

• EHT:Min:19.5kvMAX22.5kv 

• Supply-220/240v50/60Hz 

High Resolution Model_ 

Medium Resolution Model_ 


£279.39 
£187.39 



12" MONOCHROME MONITORS. 

Superb units, optimised for high resolution and excellent geometry'. 

• Sturdy lightweight metal frame 

• Easily accessible boards and modules 

• Composite video input • Video response 24MHz 

• 800 lines horizontal at centre 

• EHT13.0kv • Supply 220-240V. 

Green Screen_ 

Amber Screen_ 


£89.95 

£99.95 




THE BUSINESS DESK RANGE. 

Opus produce a range of 10 Business desks ideally suited for 
education, home or the professional user. Illustrated is the Model 
10 desk. 

• Units are finished in cream and brown 

• Sturdy steel underframes • Castors have lockable brakes 

• Different models are available to suit many leading computer 
systems. 

Ail are on display in our showroom and are available from us or dealers throughout the U.K. 

For further details please telephone. Prices start from £100 


£410.00 

£549.00 

£315.00 

£435.00 

£13.50 


THE ORGANISER DESK. 

• Top shelf for Monitor/Printer 

• Large Desk Top Area 

• Lower shelf for Paper/Book Storage 

• Teak Finish • On Castors 

• Self Assembly 

• Ample room in front of the shelf for 
you to sit comfortably 

• Assembled Dimensions: H.31" W. 40 !4" D. 26" Only £59-95 


PRINTERS. 

EPSON FX 80 F/T. 
EPSON FX100 _ 


EPSON RX 80 F/T_ 

JUKI 6100 Daisywheel_ 

Parallel printer leads to BBC 


OPUS SUPPLIES LTD. 158 Camberwell Road, London SE5 0EE. GOVERNMENT & EDUCATION DISCOUNTS 

01-7018668. Opening hours: 9-00-6.00 Monday-Fridav. GIVEN. QUANTITY DISCOUNTS GIVEN. 
(M) 01-7036155- 9.00-1.30p.m. Saturday. DEALER ENQUIRIES INVITED. 


To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 0EE. Please 
rush me the following: (ALL PRICES INCLUDE VAT & CARRIAGE.) 


Quantity 

Description 

Price 






















TOTAL 



L_ 


I enclose a cheque for £ _ 

Or please debit my credit card 

account with the amount of JL _ 

My Access/Barclaycard (please tick) No. is 


Name_ 

Address 

































































Elect ronequip 




Hampshire 




PHONE FOR DETAILS 


Authorised BBC Dealer & Service Centre 


NORDMENDE 



Electronequip is an authorised Acorn service centre and has been an Acorn 
dealer since the introduction of the Atom 

Our demonstration facilities include 20 station Econet and Trochnet systems 


Ref BBC Micros Ex VAT In VAT 

ANB01 BBC Model B Micro Computer 348.26 399.00 

ANB02 BBC Model B with Econet Interface 389.14 446.00 

ANB03 BBC Model B with Disc Interface 409.14 469.00 

ANB04 BBC Model B with Disc & Econet Interface 450.01 516.00 



3" Micro Disc 

£129.95 (inc VAT) 

Disc Interface + Drive 

£198.95 (inc VAT) 


Micro Disc Drive for the BBC Micro 

The Micro disc drive offers a method of low cost quick access to 
programs. The drive is essentially a small version of a 5V4 inch disc 
drive and offers similar features to the larger drive. 

The data is stored on a 3 inch disc, this is enclosed in a protective hard 
plastic cassette which features a write protect switch. 

The micro drive requires the standard Acorn disc interface, but a new 
disc filing system rom. Acorn DFS may be exchanged for the micro 
DFS for £12.00. The new micro disc filing system allows 60 files per 
disc surface and it can read and write to Acorn DFS discs. Thus if a 
5V4 inch and a micro floppy were connected on the same cable files 
could be transferred between them. 

Capacity: 80.64K bytes Transfer Rate: 125kbit/s 

TRADE ENQUIRIES WELCOME 
ACCESS & BARCLAYCARD ACCEPTED 
LARGE STOCKS — 24 HOUR DESPATCH 
Carriage 50p to £3.50 
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14" TV/Monitor £217.00+VAT 


Ref 

MNB1401 

MNCE37A 

MNKVIS2 

MNKVIS3 

MNM1431 

MNM1441 

MNM1451 

MNN1534 

MNN3534 

MNN4430 

MNN4432 

MNN4437 


Monitors Ex VAT 

BMC 1401 Colour Monitor 225.00 

Cable CE 370A Colour RBG Monitor 199.00 

Kaga 1 2" RGB Monitor Vision II (Medium) 285.00 

Kaga 1 2" RGB Monitor Vision III (Hi) 399.00 

Microvitec 1431 1 4" Colour Monitor (BBC) 215.00 

Microvitec 1441 High Res 1 4" BBC Monitor 440.00 

Microvitec 1451 Medium Res 14" BBC Mon 325.00 

Nordmende 14” TV Monitor 217.00 

Nordmende 1 4" TV Monitor with remote con 234.00 

Nordmende 20" Prestige TV/Monitor remote 417.00 

Nordmende 22” Prestige TV/Monitor remote 458.00 

Nordmende 2 7" Prestige TV/Monitor remote 512.00 


In VAT 

258.75 

228.85 

327.75 

458.85 
247.25 
506.00 
o73.75 

249.55 
269.10 

479.55 
526.70 
588.80 


SIDEWISE 


SIDEWISE EITTED 



“SIDEWAYS” rom board for BBC Micro 
No soldering required £38.00 +VAT 


EPSON 


RX-80 

FX-80 



£263.12 +VAT 
£365.09 +VAT 


Printer price includes cable for 
BBC and screen dump rom. 


TORCH 4 

COMPUTERS 


Perfectly Made in Britain 


Ref Torch Computers Ex VAT 

TC301 Torch Work Station (No Monitor) (301) 1244.00 

TC303 Torch Work Station with TOSCA (No Mon.) 1449.00 

TC401 Torch Computer twin 400k (new style) 2250.00 

TC403 Torch Computer twin 400K & TOSCA (grey) 2455.00 

TC68000 Torch Computer twin 400K Floppy + 68000 3550.00 

TC68020 Torch Computer 20Mb Hard Disc + 68000 5900.00 

TCF500 Torch Computer twin Floppies (CF500) 2950.00 

TCFS500 Torch Computer twin 400K & TOSCA (CH500) 3150.00 

TCH520 Torch Computer 20Mb Winchester CH520 5650.00 

TCHS520 Torch Computer 20Mb Hard Disc & TOSCA 5850.00 

TMC240 Torch Colour Monitor (MC240) 575.00 

TD28DP Torch Z80 Disk Pack 730.00 


In VAT 

1430.60 

1666.35 

2587.50 
2823.25 

4082.50 
6785.00 

3392.50 

3622.50 

6497.50 

6727.50 
661.25 
839.50 


Electronequip 


Kings Lynn Branch 
Tel: 0553 3782 J, 

L BBC U# 


36-38 West Street, Fareham, Hants 


(0329) 230670 
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WATFORD ELECTRONICS 

33 (PCW) Cardiff Road, Watford, Herts, England 
Tel: Watford (0923)40588. Telex: 8956095 


2102L 

2114L-200n 

2147-3 

25L32 

2532 450n 

2564 

2716-5V 

2732-250n 

27L32 

2764-250n 

27128-250 

3242 

4027 

4116-200 

4164-200 

4532-3 

4816A-100 

5101 

5514 

6116- 150 

6116L-120nS 

6117- 100n 
6187-6 
6264L-15 
6402 
6502A 
6502CPU 
6503 
6521 
6522VIA 
6530RRIOT 
6532 RIOT 
6545 CRTC 
6551 ACIA 
6800 
6802 


6840 

6843 

6845 

6846 

6847 
6850 
6852 
6854 


74C922 

8035 

8080A 

8085A 

8088 

81LS95 


81LS97 

81LS98 

8123 

8131 

8154 

8155 

8156 
8202 
8212 
8214 

8215A-300 

8216 

m 

8228 

8236 

8243 

8250 

8253 

8255 

8256A 

8257 

8259 

8271 

8279 


88LS120 

8T26A 

8T27 

8T28A 

8T31 

8T95N 

8T97N 

9364AP 

9602 

AM26LS33 

AY-3-1015 

AY-3-1270 

AY-3-8910 

AY-3-9812 

AY-5-1013 

AY-5-1350 

AY-5-2376 

AY-5-3600 

COM8017 

COM8116 

DM8131 

DP8303 

DP8304BN 

DS3691 

DS88LS120N 

DS8820 


100 

150 

395 

450 

340 

7 

295 

350 

550 

575 

18 

590 

98 

120 

450 

350 

300 

220 

250 

495 

550 

490 

795 

26 

350 

450 

350 

800 

125 

295 

£11 

570 

999 

650 

220 

250 

350 

670 

520 

630 

115 

100 

220 

375 

£12 

650 

625 

650 

110 

250 

599 
850 

£4 

550 

£68 

400 

600 
350 
250 
£18 
120 
120 
120 
120 
125 
275 

£9 

350 

350 

£25 

150 

425 

300 

100 


00 

270 

950 

400 

375 

£35 

450 

450 

00 

400 

450 

450 


120 

350 

90 

90 

550 

220 

i5o 

300 

875 

375 

625 

300 

388 

600 

750 

275 

700 

275 

00 

250 

320 

275 

110 


DS8831 

FD1691 

FD1771 

FD1791 

FD1793 

FD1795 

FD1797 

IM6402 

INS8080N 

MCI 488 

MCI 489 

MCI 4411 

MC14412 

MC3242 

MC3446 

MC3447P 

MC6846 

MM5280D 

MM5303 

MM5307 

MM5387A 

MM58174 

RO-3-2513L 

RO-3-2513L 

RO-3-2513U 

SFF96364E 

SP0256 

SP0256AL2 

TMS2716-3 

TMS4164-15 

TMS4500 

TMS5100 

TMS6011 

TNS9927 

TMS9929 

TMS9980 

TMS9995 

ULN2003 

UPD7002 

Z80CPU2 5 

Z80ACPU 

Z80AS10-2 

Z80B 

Z80CTC 

Z80CTCA 

Z80DART 

Z80ADART 

Z80DMA 

Z80ADMA 

Z80P1C 

Z80S10 

Z80AS10 

ZN419 

ZN423E 

ZN424E 

ZN425E-8 

ZN426E-8 

ZN427 

ZN428E 

ZN429E-8 

ZN459 

ZN1034E 

ZN1040 

ZNA234E 


74S00 

74502 

74503 

74504 
74S06 

74510 

74511 
74S20 
74S22 
74S27 
74S32 
74S37 
74S74 
74S85 
74S112 
74S113 
74S124 
74S132 
74S133 
74S138 
74S139 
74S140 
74S151 
74S153 
74S155 
74S158 
74S163 
74S174 
74S175 
74S188 
74S189 
74S194 
74S195 
74S197 
74S201 
74S225 
74S240 
74S241 
74S244 
74S251 
74S257 
74S258 
74S260 
74S260 
74S262 
74S287 
74S288 
74S289 
74S299 
74S301 
74S365 
74S373 
74S374 


55 

55 

675 

725 

590 

215 

315 

625 

595 

635 

1275 

475 

700 

550 

850 

900 

800 

£9 

£10 

725 

395 

£14 

600 

500 

£14 

£16 

£20 

£12 

75 

425 

285 

300 

00 

£10 

250 

275 

650 

675 

695 

895 

250 

850 

900 

180 

138 

130 

345 

300 

130 

410 

210 

570 

200 


195 

300 

250 

260 

140 

140 

295 

275 

400 

250 

240 

390 

250 

290 

225 

225 

250 

50 

70 

950 

225 

210 

200 

540 

350 

250 

400 

365 


74S412 

380 

74S47C 

325 

74S471 

620 

74S472 

1150 

74S474 

400 

74S475 

25 

74S571 

620 

74S573 

950 


75107/8 

95 

75150/54 

125 

75154 

125 

75159 

195 

75182/3 

99 

75188/9 

55 

7532 

140 

75450 

86 

75451/2 

52 

75454 

70 

75491 2 

65 

74LS 1 

LS00 

20 

LS02 

18 

LS04 

25 

LS08 

20 

LS10 

20 

LS11 

18 

LSI 3 

30 

LSI 4 

45 

LSI 9 

56 

LS20 

20 

LS22 

18 

LS27 

20 

LS30 

20 

LS32 

50 

LS40 

25 

LS42 

40 

LS47 

38 

LS48 

40 

LS63 

55 

LS72 

20 

LS73 

30 

LS74 

35 

LS75 

40 

LS85 

55 

LS86 

28 

LS90 

30 

LS91 

60 

LS92 

35 

LS93 

35 

LS136 

30 

LSI 38 

40 

LSI 39 

40 

LSI 48 

110 

LS151 

50 

LSI 53 

50 

LS156 

36 

LSI 57 

35 

LSI 58 

35 

LSI 75 

40 

LS240 

100 

LS241 

100 

LS242 

75 

LS243 

75 

LS244 

125 

LS245 

150 

LS273 

100 

LS274 

150 

LS373 

100 

LS374 

100 

LS393 

100 

LS640 

200 

LS641 

200 

LS645 

200 

LS668 

60 

LS669 

60 

LS670 

200 

LS673 

950 

J CMOS I 

4000 

14 

4001 

14 

4002 

14 

4007 

15 

4009 

24 

4010 

24 

4011 

15 

4012 

18 

4016 

20 

4017 

32 

4018 

45 

4023 

15 

4025 

16 

4027 

20 

4034 

140 

4039 

280 

4040 

40 

4051 

45 

4052 

60 

4053 

50 

4066 

24 

4068 

18 

4069 

13 

4070 

18 

4071 

20 

4072 

18 

4073 

20 

4075 

18 

4076 

18 

4077 

18 

4078 

18 

4081 

18 


4082 

4093 

4097 

4099 

4160 

4161 

4162 

4163 

4174 

4175 

4411 

4412 
4419 

4450 

4451 
4490 


105 

000 

790 

350 

350 

350 

350 


4500 

4504 

4505 
4508 

4511 

4512 
4519 
4526 
4528 
4532 
4549 
4568 

4583 

4584 

4585 
4597 


4598 

4599 
40101 
40105 
40105 

40108 

40109 

40110 
40114 
40163 
40193 

40244 

40245 

40373 

40374 
45106 


BROTHER HR-15 

DAISY-WHEEL PRINTER 

An exceptionally high quality Daisy 
Wheel printer at ihe price of a Dot 
matrix printer. 18CPS. Bi-directional, 
has 3K of Buffer; has clear buffer 
facility. Carriage skip movement. 
Proportional spacing; underlining; 
Bold print and Shadow print. Prints 
in two colours; Super and subscript 
facility. Impact control facility to vary 
pressure on paper for making car¬ 
bon copies. Has Centronics parallel 
or RS-232 interface. Connects 
directly to BBC Micro. A ribbon 
cassette plus a separate red ribbon. 
Optional extras: Single Sheet Feed¬ 
er takes up to 150 A4 sheets; & 
Keyboard that transforms HR 15 into 
a sophisticated electronics type¬ 
writer. Attractively finished in Beige. 
Special Introductory Offer: 

£375 

Single Sheet Feeder.Cl 99 

Keyboard.Cl 50 


BBC MICRO 

BBC Model B £346 


BBC MICRO 
WORD-PROCESSING 
PACKAGE 

A complete wordprocessing 
package consisting of BBC 
Micro Model B: Zenith 12" 
Green Hi-res Monitor; twin 
cased 200K Teac Drives, the 
popular Wordwise word- 
processor, Watford’s own high¬ 
ly sophisticated 62file DFS in¬ 
terface. world renown Brother 
HR15 Daisy Wheel Printer. 
Beebplot & Beebcal spread¬ 
sheet Analysis software discs, 
10 blank diskettes, 500 sheets 
of paper, Manuals and all 
cables. All you require is a 
mains power point to have it up 
and running (we even supply 
the mains 4 way mains trailing 
socket). 

Only: £1350 

(P.S. We will alter the pack¬ 
age to suit your particular 
requirement. Call in for a 
demonstration) 


ALL DEVICES FULLY GUARANTEED. Send Cheque, P.O.s, Cash, Bank Draft with 

Orders. ACCESS MASTER CHARGE Accepted. GOVERNMENT & EDUCATIONAL 
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P add 75p to all Cash 
Orders. OVERSEAS Orders postage at cost. Prices subject to change. 

WAT ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL 
V M 1 COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO 
SATURDAY AMPLE FREE CAR PARKING SPACE AVAILABLE 
FOR QUANTITY PRICES PHONE WATFQR^0923^05a^^^^^^ 


DISC DRIVES 
(CUMANA) 

(All Drives new slimline 5 Va" type) 

DRIVES WITHOUT POWER SUPPLY 

• TEC Slimline, Uncased. Single Sided, 40 track 

5V4”. 100K £125 

• TEC Cased, Single Sided 40 track, 100K incl. 

Cables £139 

• LCS400 MITSUBISHI, cased, Single. 80 track. 

Double sided, 400K + Cables £ 199 

• LCS400S MITSUBISHI, cased. Single 80 track, 

40/80 track switchable. Double sided, 400K with 
cables £215 

• LCD800 MITSUBISHI, cased, Twin, 80 track, 

Double sided, 800K + Cables £375 

• LCD800S MITSUBISHI cased, Twin, 80 track 
40/80 switchable, Double sided, BOOK with cables 

£425 

CASED DRIVES with POWER SUPPLY 

• CS100 TEC Single, 40 track, single sided, 40 

track, 100K £165 

• CD200 TEC Twin, 40 track, single sided, 200K 

£325 

• CS200 TEC Single, 80 track, single sided, 200K 

£230 

• CD400 TEC Twin, 80 track, Single sided, 400K 

£430 

• CS400 MITSUBISHI Single, 80 track, Double 

sided. 400K £299 

• CS400S MITSUBISHI Single. 80 track. Double 

sided. 40 80 switchable. 400K £340 

• CD800 MITSUBISHI Twin, 80 track, Double 

sided. 800K £499 

• CD800S MITSUBISHI Twin, 80 track. Double 

sided, 40/80 switchable, 800K £550 

Carriage on Drives £7 (Secuncor) 

5V4 DISKETTES 
(Lifetime Warranty) 

Verbatim or 3M 

10 Single side D/D £17 

10 Double side D/D £27 


Z80A2nd PROCESSOR 
BOARD FOR BBC MICRO 


• Although intended as a BBC add-on, it is totally 
stand alone (i.e. Can be used with any RS232 
T erminal/Computer). 

• Z80A Processor running at 4MHZ (No. wait 
states) 64K Dynamic Memory, 16K ROM space 
Disc interface with single double density. 40 80 
track.also another 64K Ram card can be plugged 
inside the unit) 

• CP/M 2.2 — Not a lookalike, making the CP/M 
Users Group available to you. 

• All BBC screen, sound and OSBYTE facilities 
available to the CP M user 

• Uses a full intelligent terminal emulator to enable 
the user to run 99% of all commercially produced 
CP M software with no modifications whatsoever 

• Supplied in a standard half height drive case with 
integral PSU and finished in the standard BBC 
colour 

All this and more 
for ONLY £350 + VAT 



Just phone your 
order through, 
we do the rest. 
Tel: (0923) 50234 



EPSON 

PRINTERS 


FX80 

10” Tractor/Friction feed, 160 CPS, 11x9 
matrix, 137 columns max, Bidirectional, 
Logic seeking, proportional spacing, Hi-res 
bit image, Italic & Elite characters, 
underlining, subscript & superscript. 

Only £345 (£7 carr) 

RX80 

100 CPS, 9x9 matrix, dot addressable 
graphics, Condensed & Double width 
printing, Normal, Italics & Elite characters, 
Tractor Feed, Bi-directional, logic seeking, 
Centronics Interface standard. 

Only £235 (£7 carr) 

EPSON RX80 F/T 

Same as above but has friction and tractor 
feed attachment. £259 

INTERFACE CABLE 

To interface above printers to BBC Micro. 


We stock a wide selection of 
BBC Micro Hardware, Software 
and Firmware like: 
Watford DFS, Beebmon, Screen 
Dump ROM, Printer ROM, Dis¬ 
assembler, LOGO, FORTH, 
PASCAL, Wordwise, Disc Doc¬ 
tor, Disc Fix, Beebfont, Beeb- 
plotter Graphic Tablet, Modem, 
Joysticks, Lightpen, Games 
Software, Books etc. 

Send large SAE for our BBC 
leaflet. 


ACCESSORIES 

• TEX EPROM ERASER. Erases up to 32 

ICs in 15-30 min. £33 

• TEX EPROM ERASER with incorpo¬ 
rated Safety Switch £35 

• Tex Eprom Eraser including the Elec¬ 
tronic timer. £44 

• Spare UV lamp bulbs £9 

• POWER SUPPLY Regulated, overload 
protection. 

Variable: 5V to 1.5V @ 4A £38 

• Cl2 Cassettes in Library Cases 40p 

• 8 Fanfold paper (1000sheets) £7 

• 9 Vi" Fan fold paper (1000 sheets) £7 

• Teleprinter Roll 250p 

• UHF Modulator 6MH2 350p 

• UHF Modulator 8MH2 450p 


CRYSTALS 


275 

392 

392 

395 

200 

225 

200 


32768KH 100 

lOOKHz 236 
1MHz 
1.28MHz 
1 6MHz 
1.8MHz 
1.843M 
2.0MHz 
2.457M 
3 276MHz 160 
3.2768M 150 

3 57594 98 

3 6864M 300 

4 0MHz 150 

4032MHz 290 
4.194304 200 

4.433619 100 

4.80MHz 200 

5.0MHz 160 
5.185MHz 300 
5.24288 390 

6 0MHz 140 

6.144MHz 150 
6.5536M 200 

7.0MHz 150 
7.7328M 250 

7.168MHz 160 


76MHz 
80MHz 
8 0833M 
8 86723 
9.0MHz 
9.375M 
10.0MHz 
10.7MHz 
10.24MHz 200 
12 0MHz 175 
12 528M 300 

14.31818 170 

16.0MHz 200 

18.0MHz 
18.432M 
19 968M 
20.0MHz 200 

24.0MHz 170 

24.930M 
48.0M 
100.0M 


180 

150 

150 


325 

175 

375 


I DC Connectors: 

Speed 

Block 

type 

Two rows 
10 way 
16 way 
20 way 
26 way 
34 way 
40 way 
50 way 


PCB PLug 
with latch 
Strut Angle 


90p 99p 
130p 150p 
145p 166p 
175p 200p 
205p 236p 
220p 250p 
235p 270p 


85p 

110p 

125p 

150p 

160p 

190p 

200p 


Female 

Card-Edge 

Connectors 


120p 

195p 
240p 
320p 
34 Op 
395p 


JUMPER LEADS Ribtx)n Cable 
Assembly DIL Plug (Headers) 

Single Ended Lead 24" Long 
Length 14pin 16pin 24pin 40pin 

24 145p 165p 240p 325p 

Double Ended Leads 

6 185p 205p 300p 465p 

12" 198p 215p 315p 490p 

24" 219p 235p 345p 540p 

36" 230p 250p 375p 595p 


I DC FEMALE RECEPTACLE JUMPER 
LEADS 

24 20way 26way 34way 4way 

lend 160p 200p 260p 300p 

2end_290p 370p 4B0p 525p 


14pin 

16pin 

18pm 

20pin 

22pin 

24pin 

28pin 

40pin 


Low Wire 
Prof Wrap 
8p 25p 
10p 35p 

lOp 42p 
16p 52p 

22p 60p 

25p 7Op 
25p 7Op 

28p 80p 

30p 99p 


RIBBON CABLE 


Ways 

Grey 

Colour 


Price per Foot 

10 

15p 

28p 

16 

25p 

40p 

20 

30p 

50p 

26 

40p 

65p 

28 

55p 

80p 

34 

60p 

85p 

40 

70p 

90p 

64 

120p 

160p 

DIL PLUGS (Header) 



Solder 

IDC 

14pm 

40p 

99p 

16pm 

49p 

106p 

24pm 

88p 

170p 

28pm 

24 Op 

290p 

40pin 

250p 

265p 

AMPHENOL PLUGS 


24waylEEEE 

475p 

36 way Centronics 


Parallel 


450p 

ZIF DIL SOCKETS 

24 way 


565p 

28 way 


750p 

40 way 


799p 


VIDEO MONITORS 

• ZENITH 12" Hi-Res Green or Amber 

Monitor 40 80 column select switch 
Attractively finished £75 

• KAGA RGB 12" Standard Res Colour 

£210 

• KAGA RGB 12" Medium Res. Colour 

£259 

• MICROVITEC 1431 14 Colour Monitor 

RGB Input Cable included £209 

• MICROVITEC 1451 Hi-res 14" Monitor 

incl Lead £319 

• Connecting lead for KAGA £5 


EURO (DIN) CONNECTORS 


Gold 
Flashed 
Contacts 
DIN41617 
31 way 
41612 A + B 
2 x 32 way 
41612 A * C 

2 x 32 way 
41612 ABC 

3 x 32 way 


Female Male 

Strt Angle Strt Angle 

Pins Pins Pins Pins 

170p — — 175p 

275p 320p 220p 285p 

295p 340p 240p 300p 

360p 385p 260p 395p 


EDGE CONNECTORS 


TWO ROWS 

2x18 way 
2x22 way 
2x23 way 
2x25 way 
2x28 way 
2x30 way 
2x36 way 
2x40 way 
2x43 way 


.r 

.156 

180p 

145p 

199p 

200p 

185p 


225p 

220p 

21 Op 


245p 


295p 


315p 


395p 



D CONNECTORS: Miniature 



3 way 

15 way 

25 way 

37 way 

Solder 

80p 

1 lOp 

160p 

250p 

Angle 

160p 

21 Op 

250p 

355p 

Pins 

120p 

Female 

130p 

195p 

295p 

Solder 

110p 

160p 

21 Op 

350p 

Angle 

165p 

215p 

290p 

440p 

Pins 

150p 

180p 

240p 

420p 

Covers 85p 

80 p 

80p 

lOOp 

IDC 25 way D' plug 385p Skt 450p 


PCW 9 













































TASWORD TWO 


THE WORD PROCESSOR 


64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! 

MICRODRIVE COMPATIBLE — instructions supplied 



"The number of on-screen prompts, together with the 
excellent manual, make it ideal - even for an absolute 
beginner." 

PERSONAL COMPUTER WORLD September 1983 

"What makes a word processor more or less versatile is its 
control features. Tasword Two offers an impressive selection 
and the tutor program succeeds in demonstrating them 
admirably." 

ELECTRONICS AND COMPUTING November 1983 

"Tasword is showing a degree of sophistication that business 
computers took many years to develop." 

WHA T MICRO ? October 1983 


TASWORD TWO The Word Processor* 

Your Spectrum becomes a professional word processor 
with TASWORD TWO. TASWORD TWO gives you an amazing 
64 characters per line on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 
appears on your screen. 

Tasword Two drives the following interfaces: 

Cobra RS232 I/O Port ADS Interface 

Euroelectronics Interface Kempston Interface 
Hilderbay Interface Morex Interface 

Sinclair ZX Interface 1 Tasman Interface 

The same program drives these interfaces. A short easy to fol¬ 
low set of instructions takes you through setting up your Tas¬ 
word Two to drive the interface you have or choose to buy. 
Tasword Two also drives the ZX printer. 

Tasword Two is readily adapted for the microdrives to give 
super-fast saving and loading of both program and text. The 
microdrive instructions are supplied with the Tasword Two 
manual. 

£1390 fully inclusive mail order price. 


TASWORD TWO TUTOR 

TASWORD TWO comes complete with a manual and a 
cassette. The cassette contains your TASWORD TWO and 
TASWORD TWO TUTOR. This teaches you word processing 
using TASWORD TWO. Whether you have serious applications 
or simply want to learn about word processing, TASWORD 
TWO and TASWORD TWO TUTOR make it easy and enjoyable. 


TASWORD TWO £2 Demonstration Cassette 

See for yourself the powerful features of TASWORD TWO. 
Send just £2 for the Tasword Two demonstration cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 

All prices include VAT and post and packaging 

* Available from larger branches of Boots 

For further information on all these products send an s.a.e. 
with "Tasman Brochure" written on the flap. 


TASPRINT 

A must for dot matrix printer owners! Print your program 
output and listings in a choice of five impressive print styles. 
Drives all the printer interfaces listed under Tasword Two and 
all dot matrix printers with bit image graphics capabilities. 
You can also use TASPRINT to print Tasword Two text files. 
TASPRINT gives your output originality and style! Send s.a.e. 
for brochure which includes TASPRINT output. 

£9.90 fully inclusive mail order price 

TASWIDE - 64 characters per line! 

A machine code utility program, TASWIDE doubles the 
information that your own programs can display. Make a 
simple change to your print statements and your output 
appears on the screen at 64 characters per line instead of the 
normal 32. Both print sizes can be mixed on the screen. 16K 
and 48K versions supplied on the same cassette. 

£5-50 fully inclusive mail order price 

TASMATH 1 

Mathematics education. Three programs on one cassette: 
TASIMEQ - simultaneous equations 
TASQUAD - quadratic equations 
TAS-TRIG -trigonometry of right angled triangles. 

Available for the 16K and 48K Spectrum and for the BBC 
model B. 

£5.95 fully inclusive mail order price 

TASMAN PARALLEL PRINTER INTERFACE 

Plug into your Spectrum and drive any printer fitted with the 
Centronics standard parallel interface. Supplied complete 
with ribbon cable and driving software. The cassette includes 
LUST, LPRINT, and text screen copy software for all 
centronics printers. The user changeable interface software 
makes it easy to send control codes to your printer using the 
method so successfully pioneered with Tasword Two. The 
cassette also contains fast machine code high resolution 
screen copy software for Epson, Star, Seikosha, Shinwa, and 
Tandy Colour Graphic (in colour!) printers. Send s.a.e. for 
brochure which includes sample print-outs and a full list of 
printers supported by screen software. Compatible with 
microdrives/ZX Interface 1. 

£45 fully inclusive mail order price 

TASMAN RS232 PRINTER INTERFACE 

Specification and software as above but drives printers 
fitted with the RS232 standard interface. A low cost route to 
printing - especially suitable for use with the Tandy Colour 
Graphic printer and the Brother portable typewriter/printers. 
Supplied complete with cable - please specify whether 4 pin 
DIN or 25 way D plug required. 

£38 fully inclusive mail order price 


TASMAN SOFTWARE 


Send cheque/P.0. or Access number with order. 
Telephone Access orders: Leeds (0532) 438301 


Dept PCW 

17 HARTLEY CRESCENT LEEDS LS6 2LL 













SILICON VALLEY 



THENEW 

SIRIUS 


ON apricot 

(Available soon) 


OUR COMPREHENSIVE RANGE OF 

8 AND 16 BIT SOFTWARE INCLUDES 


WORD PROCESSING 


Wordstar 

£235 

Superwriter 

£295 

Multimate 

£350 

DATABASE MANAGEMENT 


Datastar 

£175 

dBase II 

£349 

Friday 

£185 

Infostar 

£266 

Reportstar 

£210 

The Last One 

£330 


TRAINING SOFTWARE 

A.T.I. Power for CP/M £50 

A.T.I. Power for IBM PC DOS £50 
A.T.I. for WORDSTAR £60 

A.T.I. for DBASE II £75 

A.T.I. for MBASIC £50 

A.T.I. for MULTIPLAN £50 

A.T.I. for SUPERCALC £50 

CODE GENERATORS 

Quick Code £200 

DGraph £200 


LANGUAGES 

MBasic „ £215 

BBC Basic(280) £95 

'C’ £185 

‘CIS’ Cobol Compiler £425 

CBasic 2 £105 

Fortran IV £285 

MS Pascal for MSDOS £270 

OPERATING SYSTEMS 

CPM86-GSX £60 

DRGraph £295 


FINANCIAL PLANNING 

Calcstar 

£116 

Supercalc 1 

£130 

Supercalc 2/3 

£190 

Lotus 1-2-3 

£375 

Multiplan 

£195 

ACCOUNTING 

Sage 

£375 

Sage Plus 

£695 

Pegasus from 

£250 

Exact from 

£200 


FORMATS- SIRIUS; APRICOT; IBM PC; SANYO MBC 3000; APPLE CPM; SUPERBRAIN; OSBORNE; EPSON; TORCH; APPLE; ICL PC and DRS; 
NEC A PC and 8000; DEC RAINBOW; MERLIN; RAIR; ALPHATRONIC; TELEVIDEO and many others. 


!!!!! HARD DISKS FOR APRICOTS!!!!! 

★ 

SANY016 BIT BUSINESS C0MPUTERC3.90 per week* 

includes free software WORDSTAR, CALCSTAR, BASIC. *(based on a 6 year lease) 
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Suite 104/5 
16 Baldwins Gardens 
London EC1 N 7RJ 


Tel: 01-242 2803 


To: Silicon Valley Computer Centre, Suite 104/105, 

16 Baldwins Gardens, London EC1 7RJ 
Telephone: 01-242 2803 (6 lines). 

Telex: 8813271 GECOMSG 

Please forward details of: HARDWARE EH SOFTWARE EH 

Name:_ 

Title:_Company:_ 

Address:_ 

_Post codePhone:_Ext._ 




















































Over the past seven years, we’ve got used to solving other peoples’ problems. 


The chances are we have the answers to your computer queries, too. 

We’ll suggest the system that will best fit into your business environment, 
help you put the pieces together, and show you how data processing 
completes the picture. 

In other words, pre-sales advice, installation and training, plus full 
technical support, are all part of our comprehensive service. 

Call us today, and we’ll arrange a free demonstration. 


NEC 



Authorised Dealer 


Telephone or write now for a free product catalogue: 

Interam Computer Store, 

FREEPOST, 

46 Balham High Road, 

London, SW12 0BR. 

Tel: 01-675 5325 Telex: 925859 


EPSON 


apricot 


■NTCDAM 

MICROCOMPUTER SPECIALISTS 


l M FLOOR TH AMES HOUSE SOU FHBANK BUSINESS CENTRE. 
140 BA 1 I ERSEA PARK ROAD. LONDON SW11 4NB 
Tel: 01 622 9373 Telex: 925859 










Guy Kewney reports frorn Las Vegas on micro innovations and trends 
at the Consumer Electronics Show. 


Showtime 

The Consumer Electronics 
Show, held in Las Vegas, 
(from now on 'CES') is not 
fun, in the way that the 
Personal Computer World 
Show is fun. It isn't even fun 
in the way that Comdex, the 
biggest computer show in 
theworld, wasfun last 
November. 

CES isfull of video people, 
video porn, audio amplifiers, 
carstereos, solar-powered 
helmetswith littlefans(no, 
I'm not joking) to cool your 
sweaty brow, telephones, 
telephone diallers, satellite 
TV dishes, CB radio, video 
games and, finally, a couple 
ofcomputers. 

Ishan'tcomeagain. 

Commodoregavemea 
two hoursermon instead of a 
press conference, and 
announced a machine I 
wouldn't have crossed the 
room to see, never mind the 
world. Atari showed a few 
'new' games. Mattel showed 
a pairof3-Dyellow 
spectacles, which wouldn't 
stay on my nose, butdid give 
the illusion of depth with 
colour. Colecotold us that 
there were no defective 
Adam computers, and was 
rewarded with raspberries. 

The atmosphere is thick 
withgimmickryand 
'sexploitation'. Penthouse 
'Pets'sign pictures of 
themselves (fully clothed) 
andgiveyouacopyofthe 
magazine, as an attraction on 
some stands (where as a 
result,you can'tsee what's 
on the stand). Scantily clad 
'merchandising'girls hand 
'out bumpf about trivial 
productsthat were launched 
six months ago, or may be 


launched in six months'time. 

Worst of all,the UK 
electronics business hasn't 
botheredtocome. 

If I thought British industry 
lacked interest in Comdex 
(see Newsprint, February, 
PCW), then I was mistaken: 
bycomparison withthe Brits' 
attitudeto the American 
consumer market, they were 
positively rabid about 
business computers. 

Sinclairshowedthe 
flat-screen TV. Thorn 
showed someAtari games 
and that was about that. 

The only interesting thing, 
really, was games software. 

The computer games 
business, on the evidence of 
what I saw, is not about to 
take off on a new upwards 
curve of inspiration and 
innovation. 

The old tired formula still 
applies: find an arcade 
game,somekindof 
blob-chaser with a new 
script, and transfer itto a 
computerwith new rules, 
slower action, shapeless 
graphics and fuzzy colour. 

Data Soft showed some 
understanding oftheneedto 
moveawayfromthis: time 
will tell whetherthe recipe 
can be brightened up by 
followingfilmscripts, pop 
groups,TV comic characters, 
andsoon. 

Andafinalmoan: once 
again, my attemptto use 
electronic mail as a way of 
sending stories to you failed. 

Overthe pastthreeyears I 
have had two computer 
failures,onemail system 
failure, two modem failures, 
threefailurestofind plug-in 
phone sockets, and, in every 
case, a total failure of the 
industrytoprovidesupport. 

Andthethingthat 
frightensmeis: ifthisisthe 
waylfeelaboutthe 
technology—an enthusiast, 
with some minor technical 
know-how—whaton earth is 
the average office 
administratorgoingtodo 
when faced with this sort of 
technical cock-up? 

IthinkthetriptotheUSwas 
encapsulated bymyvisitto 
Apple. 


I watched Steve Jobs talk, 
brilliantly and fascinatingly, 
aboutthefuture, and about 
the need to attractthat huge 
group of non-innovative 
buyerswhowouldusea 
micro if ittook lessthan two 
hoursto learn. 

I watched Macintosh 
(Benchtested in this issue) do 


graphics, make sounds, and 
display text and figures at the 
twitch of a mouse'stail. 

Andthen Iwatchedthe 
terminalemulation 
demonstration, run by an 
expert. He logged onto an 
IBM mainframe, pretending 
to be a 3278terminal. Then 
hetriedtoswitchtobeing a 


Prism may think this is the yearoftheAndrobot but 
Hubotics Inc seems to reckon that the whole point of 
having a robot is to watch television. 

It would be nice if the vision of the future had seemed 
more real. When it appeared in the aisle of the CES 
exhibition hall. It didn't 

This picture oftheHubot (demonstrating the robot 
conspiracy to deprive humans of their digits by 
distracting them during hazardous operations), doesn f t 
show the owner trying to get the fluff out of the vacuum 
cleaner under him. It doesn't show the family fighting 
over whether he should turn his radio on, or display a TV 
program, or run 'the latest video game'—all ideas from 
the promotional literature. 

'You may think this sounds like something out of the 
book 1984/concludes Hubotics wittily. 'Well, 1984 is 
here, and so is Hubot.' 

At $3500for a mobile cheese-board, who cares? 

Hubotics is on (61914389028. 
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YOU HAVEN’T 
SEEN ANYTHING 

LIKE THIS ONA 

COLOUR MONITOR 
BEFORE 

An RGB monitor from JVC offering a resolution 
of370x470 pixels for less than £150? 

We guarantee you won’t see another bargain 
like that in this or any other micro mag-or in any 
other supplier’s showroom. 

For we’ve managed to acquire the sole distri¬ 
bution rights to these superb machines and we are 
able to offer them at an unbeatable price. 

There are two models available: medium 
resolution (370x470 pixels) at £149-95; and high 
resolution (580x470 pixels) at £229.95. (Both 
excluding VAT.) 

The units have a 14" screen and are suitable 
for the BBC Micro, Lynx, Oric, Apple, and most other 
leading micros. 

They are robustly constructed in a handsome 
cream casing. And come with a full year’s guarantee. 

Delivery is good: your monitor should arrive 
by courier service within ten days of our receiving 
your order. 

You can order by filling in the coupon below 
and posting to: Opus Supplies Ltd., 158 Camberwell 
Road, London SE5 0EE. Or by telephoning 
01-701 8668 quoting your credit card number. Or, of 
course, you can buy in person at our showroom 
between 9am-6pm Monday-Friday, 9am-1.30pm 
Saturday. 


MODEL REFERENCE 

1302 -1 Medium Resolution 

1302 2 High Resolution 

RESOLUTION 

370x470 Pixels 

580x470 Pixels 

CRT 

14" 

14" 

SUPPLY 

220/240V. 50/60HZ. 

220/240V. 50/60Hz. 

E.H.T. 

Minimum 19.5kv 

Maximum 22.5kv 

Minimum 195kv 

Maximum 22.5kv 

VIDEO BANDWIDTH 

6MHz. 

10MHz 

DISPLAY 

80 characters by 

25 lines 

80 characters by 

25 lines 

SLOT PITCH 

0.63 mm 

0.41mm 

INPUT: VIDEO 

R G B. Analogue/ 

TTL Input 

R G B. Analogue/ 

TTL Input 

SYNC 

Separate Sync on R G B. 
Positive or Negative 

Separate Sync on R G B 
Positive or Negative 

EXTERNAL CONTROLS 

On/off switch and 
brightness control 

On/off switch and 
brightness control 


Name 


Address. 


j Telephone: 

i_ 


PW8 



^ To Opus Supplies Ltd., 158 Camberwell Road, London SE5 0EE. 


Please send me_ 


— Medium Resolution Colour Monitor(s) 
at £149 9^ each (ex. VAT). 

_High Resolution Colour Monitor(s) at 

£22995each (ex. VAT). 

_Connection lead(s) at£6.00each. 

I understand carriage per monitor w ill cost an extra £700. 

(N.B. A Medium Resolution Monitor including VAT. lead, and 
carriage costs £187.39. A High Resolution Monitor including 
VAT, lead, and carriage costs £279.39.) 

I enclose a cheque for £_Or please debit my credit card 

account with the amount of£__My Access Barclaycard 

(please tick) no. is_ 

Please state the make of your computer_ 
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simple remote TTY on a 
timesharing service—and 
hetotallyfailed. 

Hechangedtheparity. He 
switched baud rate. He 
added start and stop bits. He 
re-booted. He re-dialled. He 
got garbage on the screen. 
Andthen, when I suggested 
that terminal emulation had 
some way togo before it 
matched Macintosh'sother 
friendliness, he got sore. 
'Why doyou say that?' he 
asked me. 

He was so used to that sort 
offoul-up that he didn't even 
notice how bad it was. 


ess 


Standing up 
to pressure 

Atari surprised nobody with 
a computer, asthe boss 
JamesMorgan had 
promised backin November. 

Morgan wenton record as 
sayingthat Atari 'will 
produce new products in 
1984, butthey won't be ready 
fortheCES.'Sure enough, 
theyweren't. 

However,the impression 
gained on the stand was not 
of a company aboutto close 
down computer operations. 

For one thing, there was a 
lotofsoftware,from 
Atarisoft, not justfor Atari 
machines. 

In America, commercial 
interestfocuses on the video 
gameVCS box, rather than 
the computer. And much of 
Atarisoft's stuff runs on 
equivalentgames boxes. 

But Atarisoft has also done 
a deal in the educational 
market,throughthe 
Children's Computer 
Workshop. The name may 
soundfamiliar: itmay 
remind you, perhaps, of the 
Children's Television 
Workshop, producerof the 
Muppet-infested Sesame 
Street programme. And 
indeed, the 'workshops' are 
linked. 

People expect Atarisoft to 
be a success. This doesn't 
altogether please Atari 
executives, who are now 
startingtoseethenew 
version of the old Atari 800 



John Brazier (left) f Epyx vice president of Sales and 
Marketing , signing agreement with Ken Uston (right) of 
Fun and Games. 


computer (it's now the 
800XL), and its baby brother, 
the 600XL, emerge from the 
factory. 

The reason they aren't 
pleased is that people 
assumethesuccess(still not 
proven)of Atarisoftwill beat 
theexpenseofthe hardware 
side. lnotherwords,they 
expectthe computer side to 
becloseddown. 

Machineson which 
Atarisoft runs fuel this 
speculation: they run on 
Atari of course, and also on 
VIC20,Commodore64,TI 
99/4, Apple II and lie, and the 
IBM PC (and Junior, one day). 

Theseareallseenas 
competitors whose chances 
Atari must rate as higher than 
its own. The argument is 
false, but a lot of people seem 
to believe it. 

And since Commodore is 
universally disliked here— 
dealers dislike Commodore 
almost as much as British 
dealers dislike Acorn, and for 
thesamereason (customers 
won'tletthemsell anything 
else)—and Texas is out of 
the business, they seem to 
assumethat Atari can't keep 
it up. 

This wouldn't matter: 
what matters isthat Wall 
Street financiers agree. They 
givequotestolocal papers 
saying that Atari would 
attract more finance if it 
dropped hardware. 

Nobody knows whatthe 
future holds, but Atari is 
insisting that it has gone 
throughtheworst,andisnot 
going to quit after suffering 


all that pain. 

'We spenttoo much,'said 
Morgan (the boss)'butthat 
hasbeen purgedout. Weare 
acompanythathas 
bottomed out and is on the 
way back. For somebody to 
walk out of the business now 
would becrazy—the 
opportunity is too great/ 


see 


Out oftouch 

ThefirstMSX computer 
(aftertheSpectravideo,of 
course—see Benchtest in 
this issue on page 72) to be 
seen in America, appeared 
on a Japanese company's 
stand: Daewoo. 

Itwasn'tworking. 

A working system, said 
salesmen, would be around 
in April, and the price was 
just a guess, but$150 was 
today's guessfor America. 
No, no idea of European 
plans. 

Anditwasclearthat 
European planshavenot 
been started. The idea of a 
PALcolour encoding was 
'unnecessary'the company 
said. 

Boy, arethey infora 
surprise. 


EES 


Link up 


Ifelectronicmail istobethe 
next consumer boom, then 
somebody has gotto start 
making sense on the subject 


of that vital link between 
computerand phonesystem 
—themodem. 

Anyone who has an idea in 
this market appears to 
startfrom scratch, with their 
owngenius. 

The irony was 
marvellously illustrated 
attheCES,wherelcarried a 
portable computer with 
terminal emulation software 
around,testing modemson 
people'sstands. 

Only one modem out of ten 
actually worked. 

Oh, they all worked really, 
justnotwith my computer. 

Onehadastandard RS232 
plug. It had a'male socket'. I 
call a male socket a plug, not 
a socket, but whatever you 
call it, you can't plug another 
maleplugintoit. 

Themarketseemsto be 
turning towards integrated 
modems. 

That makes all the sense in 
theworld. Firstly,the modem 
can be driven directly by the 
central processor, without 
having to worry about what 
somebody's software may 
do down the RS232 lines, or 
whatsomebody's hardware 
may require. 

And secondly, it can do 
things like dialling, 
answering the phone and 
driving a loudspeaker if the 
computer on the other end 
turnsouttobea puzzled 
human being with a wrong 
number. 

Commodore claims to be 
'a leader in communications' 
on the strength of having 
sold more VIC modems than 
anybody else, and that 
shows the strength of the 
company'splan. 

Coleco, with the Adam, has 
come up with a deal with 
AT&T—the American 
telephone authority—which 
will lead to a Coleco modem 
designed with AT&T's 
blessing. 

And deals are also being 
done with bulletin boards, 
MkeTheSource. 

Butthestand-alone 
modems are still around, 
from the M u ra $60 box to the 
Zoom Apple add-on. 

Andsomeofthem are 
usingslightly new 
technology. 

Two of the devices were 
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'phone powered'which 
soundswonderful. 

Normally, your modem 
has to plug into the mains, or 
have batteries. There are 
many reasonsforthis, but 
primarily they fall into two 
areas: first is that the 
standard computer RS232 
doesn't provide power, and 
second, the phone company 
I ikes things to be isolated 
from itslines. 

Butthetroublewith 
isolated systems is that the 
computer doesn't normally 
usethem. Usually the 
computer can tell what is 
goingdowntheline 
electrically, but optically 
isolated modems don't have 
the power to provide this. 
Instead,they usea 'Data 
Terminal Ready'signal. 

Sadly, the computers 
seldom lookforthis signal, 
so they never get the 
message back. Write-only 
electronicmail isthe result. 
Notmuch use, even at $80 for 
themodem. 

For$250,youcan buy a 
complete system with 
keyboardand modem,just 
foraccessing bulletin 
boards. Quazon announced 
a Quik-Link300, at that price, 
which will connect to The 
Source, DialcomfBT Gold), 
CompuServe, and so on. 

This has a horrible flat pad 
keyboard,and itsonly 
obvious virtue is thefact that 
thesoftware is permanently 
loaded, and you don't have to 
understand electronic mail 
to use it. On the other hand, 
you can't use itfor anything 
else. 

Quazon of Carrolton in 
Texas has no European 
launch plans. 


EE E 


Bright future 


Rivals of the PC Junior (see 
exclusive Benchteston page 
168) now use its high price as 
proofthatthey (the rivals) are 
going to stay in business— 
butthe electronics industry is 
paying noattentiontotheir 
scepticism. The electronics 
industry is setting up to 
manufacturecolour 
monitors. 


Both the IBM PC and the PC 
Junior use a strange colour 
output, which does not have 
full brightness control (TV 
monitorsusefull 
brightness). Neither, 
however,doesthe IBM use 
thesimple'offoron' 
brightnessof most 
computers. Instead, it has a 
half-on option, giving more 
colours. 

ManyofthecheaperTV 
monitors won't work without 
expensiveextra circuitry, 
and this obviously attracts 
the TV monitor makers, who 
can undercutthat, but still 
charge a premium over their 
standard products. 

So naturally, they are 
looking for proof that PC 
Junior will sell and sell and 
sell. 

Forecastsof sales by these 
people point to nearly a 
million Juniors going into 
American homesthisyear. 

Thisdoesn'tdirectly 
concern the UK, yet. PC 
Juniorwon'tbeBritish until 
October, and will be rare and 
expensivethen. And US 
colour is notthe same as UK 
colour. 


SEE 


Power to the 
robots 

Robotsare'nicerthan 
computers', according to 
onerobotcompany. So, 
instead of having computer 
terminals to sell things, why 
not use robots? 

Cleverly avoiding the 
question of 'Why not use 
humans?', Robot 
Entertainers has launched 
QTto do things like collect 
market research,takeorders 
in hamburger bars, and so 
on. 

Thepublicity blurbis 
purportedto be written by 
QT. 'lama robot,' it starts. 
'Our army is marching on the 
USA to attackfunny bones 
everywhere. We inflict pain 
by making people laugh until 
it hurts.' 

Invasion plans,saysQT, 
aresimple.'Wehave 
brainwashed our inventor 
into renting us so cheaply 


that even the hot dog vendor 
will want us. Earthlings love 
to play with our computer 
paneland watch us talk and 
move.' 

I suspect that QT is going to 
get his cute little keypad 
bashed, but forthose who 
are obstinately determined 
to put things which can be 
vandalised in publicplaces, 
RobotEntertainersis 
contactableon (213)700 


8287atChatsworth, 

Cal ifornia 91311, address 
9720TopangaCanyon Place. 


ESS 


Stocks and 
shares 

Games software produced 
several surprises attheCES. 
Not least of these was the 



The only 'home entertainment system which uses its 
own screen and uses vector scan displa y technology' 
now has a light pen. 

Vector Scan means that the electron beam actually 
writes, like a pen, around the outline of the image 
displayed, ratherthan scanning parallel lines down the 
screen and filling in the bright bits. 

Vectrex uses this method , which can't be done on an 
ordinary TV or monitor, so it has to have its own screen. 

The light pen makes it a sort of 'touch sensitive' 
display, which Vectrex thinks will help with more 
creative games. Examples are the Art Master game 
cartridge, supplied free with the$40pen, Anim Action 
(you draw things, and make them move around the 
screen, yippee) and Melody Master, where the light pen 
is used to select notes. 

There is also a geography teaching program. 

Vectrex comes from General Consumer Electronics, 
on (213)4581730. 
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BBC MICROCOMPUTERS 

Model B. 347.95 

Model B + Disk Interface ... 408.03 

BBC Disk Interface.84.39 

BBC Teletext Receiver.195.75 

BBC 6502 2nd Processor.... 169.65 

BBC 280 2nd Processor. 256.65 

BBC Speech Interface.47.85 

View Word Processor.52.00 

Word Wise Word Processor...39.10 
Microvitec 14" Colour Monitor 

239.95 

Kega Green Monitor.99.95 

Disk Drive 100K.199.95 

WORD PROCESSING 
PACKAGE 

BBC Model B 
Disk Interface 
Dual Disk Drive 
DaisyWheel Printer 
Word Wise 

Green Monitors.1259.00 

BBC Model B + Disk Interface + 
Word Wise + VDU Green Monitor 
+ Silver Reed Daisywheel Printer 
+ 200K Dual Disk Drives 

only 1259.95 

Beeb calc.P.O.A. 

Database.P.O.A. 

Stock control.P.O.A. 

Cash book account.P.O.A. 

Selection of educational, graphic 
games software available. 


ACORN 

ELECTRON 

at 

173.95 


ATARI COMPUTERS 

AM 40016K RAM Computer...89.95 
A800 48K RAM Computer.... 173.95 

A850 Interlace Module.109.95 

A410 Programs Recorder.39.95 

CX86 Printer Cable.21.70 

CX88RS232 Cable.21.70 

C01655 Technical Users Notes.17.00 

CXL4018 Pilot Language.78.29 

Selection of educational graphic games 
software available. 


COMMODORE 

COMPUTERS 

Commodore 64 

C2N c/recorder 

V 

Joystick. 

239.95 

WORD PROCESSING 
PACKAGE 

Commodore 64 

Disk Drive 

Easy Script 

SilverReed D wheel Printer 

699.95 

Commodore 64. 

169.60 

Single DiskDrive. 

173.95 

Printer Dot Matrix. 

199.99 

Monitor 14". 

199.99 

RS232C Interface. 

.30.40 

Gorteck and the Microchip .. 

...9.99 

Simons’ Basic. 

.43.50 

Assembler Tutor. 

CSE/GCE O Level Revision 
Software. 

P.O.A. 

Selection of educational, graphic 
games software available. 

VIC 20. 

..79.95 

(sm p* 





VDU’s & MONITORS 

12" Green Kaga Monitor.99.95 

12" Amber Kaga Monitor.... 109.95 
12" RGB Monitor (Med Res) 229.95 
12" RGB Monitor (High Res) 269.95 
14" Micro Vitec Cub Monitor 239.95 

20” Sony RGB Monitor. 434.13 

14" Commodore Colour Monitor 

199.95 


PRINTERS 

EPSON 

MX100 FT Type III. 429.95 

RX80 lOOcps 80 col.P.O.A. 

RX80 FT lOOcps 80 col. 299.00 

FX80 160cps 80 col. 379.95 

FX100 160cps 132 col. 499.95 

Apple Dot matrix. 379.95 

SILVER REED 

EXP500 Parallel. 299.00 

EXP500 Serial. 329.00 

EXP550 Parallel. 495.00 

EX44 Typewriter/Printer.P.O.A. 


BOOKS 

At TASHA computers we stock a 
complete range of books for compu¬ 
ter users. Whether you want to 
learn about machine-language or 
BASIC, games programs or busi¬ 
ness programs, we probably have 
the book for you. 

V 

Why don't you come in and have a 
look at our fine selection? If you’re 
out of town, or can't get to Kensing¬ 
ton. then send us an S.A.E. and 
we'll rush you our books catalogue. 
Remember: It’s books for learning, 
and it’s TASHA for the best in 
computer books! 


Tasha , 
computers 

Previously known as Deans of Kensington 

191, Kensington High Street 
London W8 

Tel: 01-938 1588 Ext. 9 

Prices are subject to change 
without notice. 

Add 15% VAT. 

Send orders with cheque 
payable to TASHA. State goods 
required. SECURICOR add 
£6.00. 
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SHARP MX-700 


Personal computer capacity has 

greatly expanded thanks to Sharp’s 

high technology. The MZ-711 em¬ 

ploys a high-speed CPU and a large 

memory ot 64K-byte RAM. 


A slim desk tor cassette tapes and a 

colour plotter printer can be built into 

this compact personal computer. 

The MZ-700 can be connected to your 

home TV for 8 colour display (8 

foreground + background) 


173.95 

-r 

only 
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Cassette Recorder. 

...34.75 

Printer. 

.113.06 

Software 


Pacman. 

...8.65 

Quest. 

...6.04 

Castle Quest. 

...6.91 

BeginnersChess. 

...8.65 

BugZapper. 

...6.04 

Maze Minder. 

...6.99 

Electron. 

...6.04 

Music Composer. 

...8.65 

Competition. 

. ...8.65 

Fiendish Enigma. 

...8.65 

Pascal Language. 

...34.35 

Word Processing. 

...25.65 

Database. 

...10.43 

Non-VAT Accounts. 

...16.96 

Easi-VAT. 

...25.65 

700 Explained (Book). 

.5.95 

MZ80P Printer. 

.289.95 

PrinterCable. 

...P.O.A. 


J 


APPLE 

SPECIAL OFFER 

for Limited Period 

Apple lie 

DiskDrive 749.95 

W/controller 

Apple lie. 645.00 

Kaga 12" Monitor green... 99.95 

DiskDrive.199.95 

80 Col + 64K.149.95 

AppleWriter.109.95 

Multiplan.159.95 

Apple Dot 

Matrix Printer. 379.95 

OmnisDatabase. 208.95 

Apple III 

BUSINESS SYSTEM 

Apple III 256K 
Apple Dot Matrix Printer 
Apple Writer III 
VISICALC III 
Self TRAINING Manual 

2790.00 



HEWLETT PACKARD 

HP-32E Pre-programmed.44.26 

HP-10C Programmable.46.95 

HP-11C Programmable.59.95 

HP-15C Advanced Program ...79.95 

HP-16C Programmable.79.95 

HP-12C Financial.79.95 

HP-41C Computer.122.80 

HP-41CV Computer.173.13 

Memory module.18.95 

Quad memory.50.67 

Extended functions.50.67 

Card Reader.125.37 

Printer. 259.95 

Digital Cassette Drive. 294.21 


HP-75C 

Portable Computer. 669.95 

• Accepts 48K of applicable Rom. 

• Touch-type typewriter like 
keyboard. 

• Powerful basic language. 

• Uses same peripherals as 
Series 40. 


EPSON HX-20 

THE EPSON HX20 Computer for 
business on the move. 

SPECIAL OFFER 
for Christmas season 
HX-20 Computer 

HX-20 MC Microcassette 499.00 
HX-20 EU16K RAM Expansion 

HX-20.402.00 

HX-20 MC.75.00 

HX-20 EU.80.00 


SHARP PORTABLE 


COMPUTERS 


PCI 251. 

...64.95 

CE125. 

...79.95 

PC1500 Colour. 

. 139.95 

CE150 Printer. 

.124.95 

CE152 (4K RAM). 

...29.95 

CE153. 

...69.56 

CEl 55 8K Battery. 

...78.25 

CE158 RS232 . 

.130.45 


SINCLAIR ZX COMPUTERS 

Spectrum 16K.86.95 

Spectrum 48K.112.95 

ZX81 Computer.34.80 

16K RAM .19.95 

32K RAM 49 95 

64K RAM .79.00 

ZX Printer.34.75 


SHARP MZ-80A 

MZ-80SFD D/Drive. 274.00 

MZ-80 FB Dual D Drive. 529.00 

CP M-MZ-80A.64.95 

MZ-80TU Assembler.44.95 

MZ-8ADOZFDOS.41.95 

MZ-80AEO Expansion Unit.49.95 

MZ-80AMD Master Diskette...29.95 

...Z-80P4 Printer. 649.00 

MZ-80P5 Printer. 289.95 

MZ-80P6 Printer. 320.00 

Sales ledger.19.95 

Purchase ledger.19.95 

Stock Control.19.95 
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Bicycle riding is dangerous, but good exercise. Exercise 
bicycles are safe, but boring. So Exus Corporation has 
bought the Exer-Bike game which first appeared at the 
West Coast Computer Faire last year, and launched it for 
$69. 

It's an obstacle game, which doesn't work unless you 
pedal. Then you have to dodge trees, people, buildings 
and animals and keep going for as long as possible. No 
cheating on how far you 'travelled', either. 

And a jogging mat, which counts the number of steps 
you take running on the spot, is also availableat$99. 

They run on Atari computers now, butExussays other 
machines will be used, too. 

The onlyfrightening thing about this neat idea is the 
man behind it. George CCoakley, president and chief 
executive officer, is the man who dreamed up the 
original 'petrock'fad. 

Exus is on 140819428750. 


appearance of Hewlett 
Packard with its HP-150, and 
coupled with this 
eyebrow-lifter was the 
appearance of several 
games programsforthe IBM 
PC (which HP-150 closely 
resembles). 

Examplesof IBM software 
included normal arcade 
games—but one which 
might attract more attention 
isagamecalled Wall Street. 

'It is a competitive game of 
financial speculation/said 
Timeworks, the company 
which launched it.'You have 
$1m to invest that will put 
you on Easy Street, or in the 
Poorhouse. Ifyourcash is 
running low, your banker or 
another player may give you 
a loan, butthe interest rate 
may be very high. A financial 
adviser may be available, but 
he costs, and he isn't always 
right/ 

Timeworks attracted my 
attention with a special offer, 
by the way, to Commodore 
64userswhohave bought 
the company's tape software 
and want to transfer it to disk. 
For this 'service' it is asking 
$4 plus 70 cents handling. 

H-P's appearance is not 
just a whim, however. The 
'software acquisitions' 
executive in charge of this 
monochrome screen only, 
no joysticks, expensive 
business system assured me 
thattherewasnoplantoturn 
it into an arcade machine. 

'But we are going to get in 
touch with peoplewho have 
done good games, and get 
them on the 150/she 
assured me. Sensible 
strategy, Isay. 

BBS ~ 

Late start 

Elan blew£50,000 by 
coming toCESwitha 
non-functioning product. 

Thisremarkable British 
micro attracted rave reviews 
when previewed in October 
'83: in January'84, a working 
system for American trade 
buyers couldn't be cobbled 
together,even usingcircuit 
emulation methods. 

The result was a very 
deserted stand where Kevin 
O'Connel and David Levy left 


PCW's former prog rams 
editor, Maggie Burton, to 
show off the preliminary 
manualtopuzzled 
Americans, while they 
wandered around the show 
with catalogues, talking to 
potential distributors. 

Thesystem specification is 
impressive,and Itried talking 
to one or two American 
software makers about it. 
SubLogicwas impressed, 
and set off to ask questions; 
Data Soft, too, raised 
eyebrows in surprise. 

But this is the ultra-hype 


show. And a stand with a few 
television screens blaring 
forth some graphics with 
music off video-tape was 
very avoidable indeed. Most 
people probably wondered 
what a videotape company 
wasdoingthereatall. 

The newsfor Elan is not all 
bad, however: itdoesn't 
intendto let America have 
themachineuntillate 
autumn, and the price, when 
itdoes,isexpectedtobehalf 
the cost of a Commodore 64. 
So if it comes back in June, it 
willstillnotbetoolate. 


Leaders in 
concurrency 

ACT getstheawardforthe 
first computer company to 
provide a test machine 
running Concurrent CP/M, 
together with some 
applications to test under it. 

It'svery goodfun indeed, 
being able to switch from 
WordStarto Supercalc, from 
dBase II to Basic, just by 
touching a button. 

For everybody using 
anything else, it involves a 
tedious, time-consuming 
ritual. Forconcurrency users, 
nomoreclose-down, 
find-disk, load-prog, setup 
andstart. Justuse. 

The question that needs 
answering (which only time 
willanswer)is: Can Digital 
Research livewith the 
exposurethatthe Apricot is 
goingtogiveit? 

ACT wasconfidentenough 
of the performance of 
Concurrent on the Apricot to 
letmehavethefirst review 
version.Itlivedupto 
expectation—thatis, it 
workedatleastaswellasan 
early version of an operating 
system might be expected to 
—atthebeginning. 

Ah, but wouldn't it be nice 
if it really worked as well as it 
sounds? 

In pointoffact, programs 
may run under Concurrent 
CP/M-86, butthey don't (yet) 
run all that well. For example, 
some programs use the 
diskettesalot. Whilethatis 
goingon,other 
diskette-using programs 
havetosharetime, and both 
slowdown. 

Again, some programs, 
when reading files, fool the 
operating system into 
believing that they are 
planningtoalterthem. Other 
programs, needing the same 
files, won't run — even 
though they are only reading 
the files, not altering them at 
all. 

So, newversionsofthe 
program will haveto be 
produced, capable of living 
with the stricter 
disciplines of Concurrent 
CP/M. 
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a unique pool of expertise 


EPSON 


HARDWARE PLUS 

Software from the home 
of the Deskmaster 
series — the major 
source for HX-20 
Software 


A 


HARDWARE PLUS 

A wealth of Software 
from the originators 
of Sharp approved Software for 
the MZ700 — also MZ80A. 
MZ3541 and PC1500. 


C Z. commodore 

64 ^---- 


HARDWARE PLUS 

Accounts, Database /i 
and Toolkit I 

Software 


Software, advice, modems and acoustic 
couplers from experienced users. 


A/our/^uwt 


i 




A great range of Matrix 


sinus i 

apricot 


Please tick box O' for information required, and send coupon to: 

Kuma Computers Ltd., Unit 12, Horseshoe Park, Horseshoe Road, 
Pangbourne, Berks RG8 7JW 


HARDWARE PLUS 

Kuma Forth. Mailbox and 
much more 

PHONE NOW or SEND FOR DETAILS 

PANGBOURNE lEf (073 57)4335 

^ Kuma Computers Ltd 

dTLfi ' Unit 12, Horseshoe Park, Horse Jshoe Road, Pangbourne, 
Telex 849462 TELFAC KUMA Berks RG8 7JW 

COMET: KUMA TELECOM GOLD: KUM 001 


□ SHARP PC-5000 

□ 

□ APRICOT 

□ 

□ SIRIUS 

□ 

□ EPSON HX-20 

□ 

□ sage 

□ 

□ EPSON QX 10 

□ 

□ SHARP 700 

□ 

□ NEWBRAIN 

□ 

□ SHARP A 

□ 

□ COMMODORE 64 

□ 

□ SHARP 3541 

□ 

□ ELECTRONIC MAILBOX □ 

□ SHARP PC1500 

□ 

□ printers 

□ 


NAME 

ADDRESS 
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DEALER/OEM ENQUIRIES WELCOME 


Prices 

Reduced 


SPECIAL OFFER 

£250+VAT 

(Delivery £7 + VAT) 


MICROLINE 80 for SPECTRUM Microline 80, Interface and Cable for 

your SPECTRUM with SCREEN DUMP Software. 500 Sheets of Listing Paper. 


ACT APRICOT with a juicy 1.44 MBytes!* 


MICROLINE LOW COST PRINTERS 


Micro General the specialists for Printer Select* 

Contact us for our expert advice on all your Interfacing problems 

It’s not just a question of plug in and lets go. There are now over 200 different connector 
situations. How do you know that your computer will accept the printer of your choice? We at M icro General 
do not sell boxes off the shelf. As computer engineers we help you to choose and install the right printer for your computer. 
The advice is free and it could save you some embarrassing mistakes - Buy from us for peace of mind. 




icro ■ Always call for the best possible price ^ Access Visa 

6 PI S T0 I (PCW 3) 6The Birchwoodsjilehurst,Reading, RG3 5UH Tel:0734 25226 


A superb personal computer that's easy to 
use and is fully integrated with powerful 
software which is simple and friendly - 
REQUIRING NOSPECIALSKILLSTO USE 
IT EFFECTIVELY. 


16 BIT multi processor 
standard, 


• Powerful 
Architecture 

• Memory - 256 Kbytes 
expandable to 768 Kbytes 

• Portable - with built in 2 LINE LCD 
MICROSCREEN 

• NEW JACKET-PROTECTED 3.5" 
diskettes 

• Detachable keyboard with Calculator/ 
Calendar/Clock 

• Superb Software - 1000 existing 
packages will run on Apricot. 


Complete package 

single disk - £1690 includes High Res monitor 
twin disk-£1890 includes High Res monitor 


• Mass storage option available 1984 -2x3.5" SONY DOUBLE SIDED MICRO FLOPPIES 1 44 Mbytes 


High speed serial interlaces available 




U P to 25% faster thru-put than nearest rival. 
Near letter quality (92/93/84). 

Ideal printer for business systems. 

High Res Graphics(92/93/84) 


EPSON MATRIX 


EPSON RX80T lOOcps £245+VAT 
EPSON RX80F/T 100 cps £285+VAT 
EPSON FX80 160 cps £385+VAT 
EPSON MX100 100 cps £415+VAT 

EPSON FX100 160 cps E499+VAT 


HERMES 612 

SWISS QUALITY MATRIX PRINTER 

Word processing & data printing up to 400 cps 
EPSON COMPATABILITY £ ] 850+VAT 


NOW AVAILABLE 
HERMES 615 
COLOUR 
£2400 +vat 


CUMANA 


SUM-LINE DISKDRIVES 

Prices include Cable, Format. Diskette Power Supply 
and Manual 

CS100 40 track S/S-£199+VAT 
CD400S 40/80 track S/S- 
£4 75 4* VAT 

CD800S 40/80 track D/S- 
£599 4-VAT 
DFS-£85+VAT 

CUMANA FLOPPY DISK MANUAL 
(POST FREE)-£9.00 NO VAT 


Microline 80 80 cps £195 +vat 

Microline 82 A 120 cps £275 + vat 

Microline 83A 120 cps £450 — wt 

(M82A & M83A serial & parallel interfaces 
are standard) 

Micraline 84 200 cps £750 + vat 

Micruline 92 160 cps £415+vat 

Microline 93 160 cps £550 - vat 


BROTHER HR15 
DAISYWHEEL 

• Diablo code compatibility 

• 3K Buffer 

• 2 colour printing 

• Super & Sub Script 

• Auto underline 

• Proportional spacing 


TRACTOR FEES ANO AUTO CUT SHEET FEEO AVAILABLE 


TRADE or PRIVATE CUSTOMERS take advantage of our 

INTERFACING CONSULTANCY 


INTERFACES & CABLES AVAILABLE FOR: I * 


VIC 20 
PET 

SPECTRUM 
ATARI 
BBC 
APPLE 
NEW BRAIN 
ORIC 


DRAGON 
COMMODORE 64 
TANDY 
SHARP 
OSBORNE 
SIRIUS 
SAGE 
and more! 


INTERNAL 
&STAND 
ALONE 
BUFFERS 
from 

£65+VAT 


SPRJtniER 32 K 
Buffer adaptor 

£249+vat 


PLUG-IN KEYBOARD OPTION-£150+VAT 































On my (early, test) version, 
the system crashed — 
inexplicably, irretrievably, 
and often. 

And some of the most 
irritating computer functions 
actually won'tletyou switch 
tasks. For instance, my pet 
hateisformatting diskettes, 
andgettingthem readyfor 
use.Thisisatedious 
sequence of operations. 

Firstly,you haveto format 
thedisks. Ittakesnearly a 
minute for each disk, and 
nothing can be done while 
you wait. UnderConcurrent, I 
had hoped, I could leave one 
disktogeton with 
formatting, while the other 
couldstart running my 
database. 

Butno. Formatting isa 
program which 'locks' 
Concurrent, and turns it into 
asingle-taskcomputer. 

Similarly,withthe 
bothersome jobs of copying 
system tracks (the operating 
system code, without which 
a diskette can't be used to 
sta rt u p th e syste m f i rst ti me, 
or after reset) and the tedious 
businessof making backups. 
Youcan'tdoanything else 
whilewaiting fora diskette to 
be copied. 

My overall impression of 
the system was that it still 
reeksof programmers. Itisa 
piece of code which any 
programmerwould loveto 
have, and would be able to 
usefluently, with little more 
than a couple of hours of 
experimentation. 

This explains why Digital 
Research is not resting on the 
laurels of this version. The 
average newcomerto disk 
systemswouldgooutofskull 
spacewithin minutesof 
seeing the complexity of the 
optionsavailable. 

Thecompany has 
predicted a new version, 
coming out soon (an 
optimistic prediction, I think), 
whichwill repairmany of 
theseproblems. It will also, 
says Paul Bailey, head of 
Digital Research inthe UK, 
'make Concurrent CP/M 
more like IBM's PC-DOS, 
than Microsoft's MS-DOS is 
today.' 

Overthe pastfew months, 
Microsoft has been winning 
the credibility battle with 


everybody except the 
retailerswhowanttosell 
Microsoft products and 
haven't been ableto get 
deliveries. 

Paul Bailey'soutfithas 
beenfighting backwiththe 
'everybody else'syndrome. 
Digital Research may not 
have IBM, butitistryingto 
sign upeverybody else. 

ThelistofpeopleDR has 
foundtostandupin public 
and bequotedislong—but 
until the Apricot there was 
little danger of any of them 
being a best-seller. So when 
FutureComputing, Future 
Technology, Graffcom and 
soon,allsaidthat 
Concurrent was the way to 
go, it was safe to nod wisely, 
orshakeyourheadin 
amusement, and order 
anotherpint. 

ButtheApricotis 
absolutelyfatedtobethe 
best-selling micro inthe UK 
thisyear, and in three 
months'time,therewill bea 
lot of peoplestruggling with 
Concurrent CP/M, supplied 
free with the machine. 

Atthat point,Digital 
Researchsays,itwill have 
Version3.1.'This will include 
multi-usersupport, high 
level network software, 
dynamicwindow 
management, the ability to 
run IBM PC-DOS 
applicationsdirectly,a high 
speedfilesystem,the Intel 
8087 mathsco-processor 
support, shared code 
support, and GSX graphics 
asstandard.' 

Frankly, I'm worried. A lot 
of people naively believed 
that half that list was already 
catered for. The other half, I 
fear, I don't believe. 

Just for one example: 
networking. 

'Networking issupported 
by DR Soft/Net, which is 
included with the system,' 
saysDigital Research. 
'Soft/Net provides 
networking for 8-bit and 
16-bitCP/M operating 
systemsand,using 
ConcurrentCP/M, allows 
multiple server networks to 
beconfigured. Itallows 
diverse microcomputer 
workstationstobetied 
togetherusing local area 
networkssuch as Ethernet, 


Arcnet,andOmninet. File 
sharing with full password 
protection, record andfile 
locking and peripheral 
resourcesharing is 
supported.' 

It's possible that, by April, 
DRI will havea network 
somewherewithtwooreven 
three differenttypes of micro 
(as long as the micros are 
based on the Intel 8080 and 
8086 architectures), talking 
to each othervia different 
networks. 

But if you think that this is 
going to letyou buy a system 
with a bitofwireto connect 
your Apricottothe boss's 
IBM PCandsomebody else's 
Corvus Concept, then you 
arealotlessscepticalthan I 
have become overthe years. 
Thisisn'tthefirstDRI 
network product I've been 
fed with ballyhooabout, but 
when I see it working, it will 
bethefirst. 


IEEE 


Time to catch 

up 

There is no doubt that the 
diskettes on the Apricot are 
still notasfastasthey will be, 
oneday. 

Customers cantake 
reassurance from thefact 
thatthey are now much 


fasterthan they were when 
the machine wasfirst 
released. Inthosedays, it 
could take over half a minute 
to find and load the text 
editing program, WordStar. 
And another to prepare to 
editafile. 

However,itisstill obvious 
that under MS-DOS, things 
arenotquiteright. 

Thetesttotryisthe 
programcalled Install. 

Thepurposeof Install isto 
letthe user produce a version 
ofWordStarthat best suits 
thespecificpurposesof 
whateverfunctions it is 
going to perform. If it is going 
tobeusedforwriting 
programs, Install can adjust 
itto start up automatically in 
program-writing mode. It 
canalsodothingslike 
sending the right codes to a 
printer, providedyoutell it 
what printer you're using. 

Now,lnstall hasalistof 
different printers, and it will 
print them on the screen, so 
thatyou can choose the one 
you wantto use (preferably, 
the printeryou actually have) 
with WordStar. 

OntheSirius,you haveto 
wait nearly a quarter of a 
minute for all the different 
types of printerto appear on 
thescreen. 

On the Apricot, even with 
the latest release of the 
system, and even though the 



In the old days, radio freaks used to tune slowly through 
the dial, marking the glass with the name of interesting 
broadcasting stations (such as the Police transmitter, or 
a Coast Guard wavelength, or an airline flight control 
frequencyI. 

These days, however, the enthusiast uses a scanner 
radio, connected to a Commodore 64 computer. When 
you want a frequency, the computer selects it. When you 
getthere,thecomputer displays a description of what it 
is (or should be) based on what it was last time. 

It is called the Bearcat Compuscan scanner radio. 
Radio, computer and software, cost $500from Electra 
Company, on (317)8941440. 
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the ADVANCED 
Personal Computer 
(APC) for only 
£1985 +vat:- 


the NEC PC-8800 series:- 


Standard features:- 


* SPEED: Full 5 MHz 808616 bit processor (true 16 bit data) 

* CAPACITY: TWO MEGABYTE professional standard 8 inch disks 

* MEMORY: 128k user RAM + screen RAM + system ROM + battery-backed 
CMOS non-volatile RAM & clock/calendar 

* OPERATING SYSTEM: Standard CPM-86, (MSDOS & UCSD soon) 

* HIGH RESOLUTION: 8x19 dot character screen definition. (25 lines of 80 
characters + 26th system status line) 

* AWARD WINNING NEC 7220 graphic chip in character mode 256 standard 
character set includes maths/greek symbols ADDITIONAL 256 USER- 
PROGRAMMABLE shape character set(s) 

* KEYBOARD: Fast 61 key + 25 key numeric/cursor pad + 22 dual mode function 
keys with labelling facility (16 of which will each hold two 15 character 
user-defined strings) 

* SERIAL RS-232: to 19,200 baud synch asynch PARALLEL Printer 

* SUPERB MANUALS: operating level to full technical spec 

* COMPACTNESS: 19 inches wide. 24 inches deep. 14 inches high 

* PRICE: unbelievable for the quality of this product from the minicomputer 
division of NEC. 

Optional Extra features:- 

* EXPANDABLE USER MEMORY: in 128k units to 640k RAM 

* HARD DISKS: one or two shortly (9 or 18 MB formatted) 

* 8 COLOUR SCREEN (Benchmark & Masterplanner use colour) 

* VERY HIGH RESOLUTION GRAPHICS: 640 x 475 x 8 colour screen from 1024 x 
1024 x 3 bit-mapped array (384k Ram 1 ) Hardware draw, pan & zoom using 2nd 
NEC 7220 controller Fast' Macro shape generation etc with CPM-86 GSX GSS 
software 

* 32 BIT HARDWARE ARITHMETIC PROCESSOR: 25 times CPU speed 


* STANDARD: 4 MHz Z80A processor. CPM-80 compatible. 

* MEMORY: 64k user RAM + 48k screen graphic RAM + 72k ROM 

* BASIC LANGUAGE: in ROM, 2 versions of Microsoft - 
N-BASIC: compatible with PC-8001 , VER 4.5 + block graphics 
N88-BASIC: VER 5.3 with 40 character variable names, 640x200 8 colour (or 
brightness) full bit-mapped graphics, or 640x400 one colour brightness 
bit-mapped (for high-speed 14 inch monitors), or 3 screens of 640x200 one 
colour Very impressive user-defined shading, colour mixing and patterning for 
auto fill of shapes under paint command Scaling, 2000x2000 virtual co-ordinate 
system Named Subroutine calls Machine code monitor assembles 
disassembles debugs Direct access disk I 0 commands (EX-DIRECTORY) 

45k RAM for program and variables call subroutines by name. 

CHAIN MERGE/DELETE COMMON 

* CASSETTE INTERFACE: 600 & 1200 baud BATTERY BACKED clock calendar 

* CHARACTER SCREEN: independent of graphic memory (will superimpose on 
screen). 40 80 columns. 20 25 lines, optional function key display on 25th line 
Full ASCII NEC character set including maths greek symbols 

* KEYBOARD: Fast 67 key + 20 key numeric pad + 5 dual mode function keys 
holding 15 character text control strings 

* SERIAL RS-232: 75 to 9600 baud PARALLEL printer output Inbuilt TERMINAL 
MODE 

* EXPANSION SLOTS: four Bus is PC-8012 compatible 

* 5 inch (320K) & 8 inch (1MB) disks available. 



NEC portable 

PC-8201 
£475 4 VAT 


Software:- 


ACCOUNTS Own bespoke packages or SYSTEMATICS standard 
WORD PROCESSING: NEC Benchmark. Spellbinder. Wordstar. Perfect Writer 
DATABASE DBASE II MDBS III. Perfect Filer. Rescue. Data Star. Friday! 
FINANCIAL PLANNERS: Masterplanner. Supercalc 
LANGUAGES C. CB86. CBASIC 86. Cobol. Fortran. Pascal. PL 1 
COMMUNICATIONS Asynch IBM Bisync 3780. 3270. HASP 


The amazing NEC portable 

* 16K RAM standard (expands to 64K). 

* 2.4 MHz 8085 cpu 

* 32K RAM exchangable cartridges (extra). 

* 32K ROM word processor. BASIC, communications. 

* Integral 8 lines of 40 characters. 240 x 64 dot graphics. 

* Serial RS-232:75 to 19.200 baud 

* Barcode reader interface. 

* Centronics printer interlace. 

* Entirely battery driven. 

* Sound inc. music. 


Brighton Computer Centre 

130 Lewes Road, Brighton BN2 3LG. (0273) 673114 Mon-Sat 10am-6pm 


Please send me further details of the NEC APC 

Name. 

Company. 

Address. 


Tel . 


Application.WM11 83 


Please send me further details of the NEC PC-8800 

Name. 

Company.. 

Address. 

.Tel.. 

Application. 
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Prism Microproducts has launched its first own brand 
micro. It is known as 'Wren ' is transportable and costs 
£1000. The main technical highligh tsarea Z80 processor 
with 64k of PA M (expandable up to256k), 8k of ROM and 
50 bytes of battery-backed CMOS RAM. Other features 
include an integral 7in amber screen, twin 5.25in floppy 
disks and an integral audo dial modem. Software 
includes CP/M version 3, Perfect Writer/Filer/Calc and 
BBC Basic. Also included is a program called Executive 
Desk Top which includes a calculator, diary, notepad and 
address book. 

Prism has previously been best known for its range of 
modems and home micro hardware/software 
distribution. Under normal circumstances, a portable 
computer with all the bits (including a modem and 
bundled softwarefor £1000) would appear to be good 
value. However,in the light of Sir Clive's latest offering it 
looks rather puny. 

PeterBright 


two machines are startlingly 
similar, you can grow quite a 
beardwaiting for the same 
listtobefound. 

And all the excuses about 
'You have to set up the 
diskette directory for better 
access' and 'We nowfind that 
theslewfactorofthe diskette 
heads is much quicker than 
wethought'and'ltneedsto 
move the head across the 
disk surface' are only 
excuses. 

The Sirius is not the fastest 
machineintheworldwith its 
diskettes. EventhelBM 
Personal Computercan beat 
it on some operations, 
though obviously the Texas 
Instruments Professional 
can't. ButtheApricot, with 
more advanced technology, 
should be noticeably faster, 
and itisinstead, (very) 
noticeablyslower. 

Thiscolumn waswritten in 
early January, and things will 
undoubtedly improve for the 
Apricot, week by week. They 
have so far, and there is 
obviously room for such 
improvement. Maybe(bythe 
timeyou readthis)thingswill 
be better. 

But in the meantime, it is 
obviousthateither Microsoft 
orthe designers of the 
diskettecontrol circuits will 
havetodosomething like 
get their act together. 

BBS 

Persuasive 
talk to save 
Osborne 

So, as Adam Osborne 
predicted, the company was 
revived, and before 
Christmas,too. 

The genius behind the 
scheme was Ron Brown, 
headof international 
operations, who persuaded 
creditorsthatthey would get 
moreoutofsetting himupto 
run the company, than from 
selling offthecomponents. 

Key to his proposals was 
the amazing support of the 
US and other Osborne user 
groups. 

They have gained the right 
to buy Osborne 1 models 


directfromthefactory,andto 
distributethem — 
something they are well 
qualifiedtodo,as 
enthusiasts. Asan Osborne 
enthusiast myself, I 
understand why they feel 
they have a good story to tell. 
Themachineisstillfar 
quickerthan any big-selling 
rival, and far more capable of 
expansion than duller 
'improvements'like the 
Kaypro. 

My own system has just 
beenenhanced bythe 
addition of a RAM-disk— 
nearly 400 kbytes of 
memory, pretending to be 
DriveC: underCP/M. If you 
wantto see speed, use Drive 
C: — it'samazing! 

Thequestion, however, is 
not'Will enthusiasts 
continuetoliketheOne' but 
'Will anybody else really be 
distracted from the choice 
between IBM, Sirius, Duet, 
Apricot, Macintosh or Sage?' 

The new Executive and the 


possible Vixen are the 
answers so far. The 
Executive now has available 
an add-on board to turn it into 
a portable IBM machine 
'morecompatiblethanthe 
Compaq'accordingtoUK 
boss Mike Healy. The Vixen 
will be (one day) a much 
more portable version of the 
One. 

Forthefuture,the hopes of 
thecompany reston Ron 
Brown's ability to buy 
designsin,andputthe 
Osborne badges on. There 
are lots of innovations 
coming onto the market, and 
bearing an Osborne label, 
theycoulddowell.Onthe 
other hand, bearing a Tandy 
label, they might do better. 

Adam himself, oddly 
enough, remains on the 
board of the new company, 
as chairman. How long he 
planstodothisisa mystery, 
which will no doubt be 
resolved beforethe question 
of howthe company will fare. 


Loversof Adam'sstyleof 
self-doubt will treasure his 
latest snippet'My mistake 
wassimple,theonething I 
should not have done was to 
step down as president of the 
company,and handoverto 
Jaunich/hesaid. 

As to whether Adam would 
really have coped better than 
Jaunich, I prefer not to offer 
an opinion. That Jaunich was 
plungedintoajobwhich he 
simply wasn't equipped to 
handle, I don't doubt at all. 
AndAdam'stheory: 

'Jaunich was trying to step 
backandgetalookat 
decisions which were 
already overduewhen he 
was asked to make them, and 
things were just not getting 
done,'is certainly true. 

Butthe real crunch was the 
chain store crunch and that is 
going to hurt bigger people 
than Osborne overthe next 
coupleofyears. 


BBS _ 

Lesson in 
protocol 

Something to connect all 
sortsofcomputerstolBM 
mainframes has been 
announced by ISG Data 
Sales. It isa protocol 
convertor. 

The microprocessor based 
boxemulatesan IBM 3278-2 
terminal. It can do rather 
morethanthat: itcan also 
connectyourmicrotoan 
asynchronous host 
computersuch as DEC, Data 
General,Wang,andsoon. 

Details on this box, the 
Avatar PA 1000, from the 
factory on Reading (0734) 
884666. 

BBS ~ 

Rising from 
the ashes 

TheNewBrain isnowthe 
most-travelled microofall. It 
startedoutasa Sinclair 
design,then becamethe 
BBC Micro,thena 
Government-sponsored 
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lame duck at the National 
Enterprise Board. Itthen 
became a dead duck at 
NewBrain,was bought by 
Grundy, collapsed and was 
just about to be buried (or 
cooked) when Dutch firm 
Tradecom International 
stepped in (see'Long Livethe 
NewBrain'on page 200). 

Nowit'sa Dutch micro. 

The Dutch company which 
bought it had orders for 
several,and itsown survival, 
say observers, rested heavily 
on being able to fulfil those 
orders. Ratherthanseethe 
machine crash, it bought the 
company. 

UKdistributorthesedays 
is Brainwave Software (not 
tobeconfused with 
Brainstorm, the software 
program reviewed in PCW, 
January) with the un-British 
soundingaddressof 
Tilbury-Juxta-Clare, near 
Halstead, Essex C09 4JT. 

Call Allan Mann on (0787) 
237831. 


sss 


Top marks to 
Sinclair 

Amazing how,ifyou ridea 
hobby horse yourself, you 
can spot one a mile away on 
theMI motorway.Thatis 
why I got so warm and 
friendly towards Clive 
Sinclair's new QL number. 

My hobby horseis 
concurrent operating 
software. A computer which 
has to 'load and run'one 
prog ram, then unload, find 
the next program, load and 
run again, and so on, has no 
future. 

Sinclair's computer has a 
future. The Apricot has a 
future. Lisa hasafuture. 
Possibly eventhe Macintosh 
hasafuture. 

Clive's newQL, however, 
takes the prize. It is a quarter 
of the price of the best of its 
rivals,and itcan run,notjust 
one, or two, or even three, 
simultaneous jobs, butten, 
or even twenty (says Clive). 

In the month when Apple 
and Sinclair both launched 
low-costmachineswitha 
Motorola 68000 inside, most 


reviews will completely 
overlookthis concurrency 
aspect. 

Instead,you will reada lot 
of arguments about whether 
the68000isorisnota 16-bit 
ora 32-bit processor. People 
will discussthe relative 


meritsof Clive's new Basic, 
compared with BBC Basic. 
And sages will debate the 
performanceofthe 
Microdrive,Sinclair's 
answerto costly floppy disks. 

But a machine is not the 
Basic interpreter supplied 



If you're looking for something different to do with 
your Apple II, and have £1500 to spare, US robotics firm 
Androbot thinks it has the answer. 

Topo is the first 'domestic' robot to arrive in Britain. 

It stands a little over three feet tall, and is controlled 
from an Apple II via an infra-red link. Topo has a built-in 
speech synthesiser, and can be programmed to voice 
direct text input from the Apple. It has a top speed of 
around two feet per second (about walking pace). 

Distributors Prism admits that Topo is little more 
than a toy. When I suggested that the price made it a 
rather expensive toy, managing director Bob Denton 
compared the price to the Apple and commented that 
'people will want Topo just because it looks so friendly'. 

Along with Topo, Prism will be distributing another 
Androbot product, Fred, which apparently stands for 
Friendly Robot Educational Device (I wonder how long 
it took them to think of that). 

Fred is a turtle which can be controlled either from a 
micro or from the infra-red controller supplied. Fred 
also has a built-in speech synthesiser, with a 45-word 
expandable vocabulary. It's expected to retail at 
around £200. 

Topo is expected to be available sometime in February 
and Fred by April. Details of either on 01-2532277. 

Surya 


with it. And it really isn't easy 
to say exactly what a 
machineis,nor(more 
important, sometimes) what 
it is not. 

Ittakes a very long time 
indeed for the limitations of a 
computerto become 
apparent. 

PeoplescoffedatClive's 
claim that the Spectrum was 
more powerfulthanthe BBC 
Micro. Mostpeoplecouldn't 
write prog rams for the 
Spectrum to match the 
prog rams that most peoole 
couldwritefortheBBC Micro 
— becausethe BBC Micro 
has so many software 
functions built in, and so 
much specialised hardware. 
You could use a built-in 
function likea*FXcall,and 
cause colours to flash, 
sounds to appear, the whole 
display to change mode, and 
manyotherthings. 

Butthe proof of the 
pudding, perhaps, came 
when The Hobbit was finally 
availableon Spectrum, 
Commodore 64 and the BBC 
Micro. 

On the BBC Micro, alone, it 
couldn't cope with the 
graphics. Itneeded more 
memorythantheBBChad 
spare. 

And when Quicksilva 
released Bugabooand Ant 
Attack, both programs 
showed (in very different 
ways) that the graphics and 
animated graphics of the 
Spectrum were at least as 
cleverasthoseoftheBBC,if a 
cleverenough programmer 
tackledthejob. 

So we can expect people to 
raveabouttheQL,onthe 
strength, mainly, of its very 
niceSuperBasic. SuperBasic 
'puts right all the things that 
arewrong with Basic,'said 
Nigel Searle when launching 
theQL,andwhathe 
particularly meant was'the 
things that arewrong with 
Spectrum Basic.' 

SuperBasic is not just the 
programming language, but 
the command language for 
theQLoperating system, 
QDOS( !).lt doesthe job, with 
commands I ike GROW, of 
setting windows, controlling 
display modes and scrolling. 

And it does provide some 
instructionswhich 
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The easy way out 
of the micromaze. 



If all Theseus 
needed to find his way 
out of the maze was a 
ball of thread, why 
hasn't the computer 
industry come up with 
something just as 
simple to navigate 
the micromaze? 

At last it has. 

Ashton-Tate's book 
Through the MicroMaze is as valuable to the 
novice computer user as that ball of thread 
was to Theseus. It takes you right through the 
maze and back out again, arming you with 
the knowledge to protect your business 
against the evil forces of poor software. 

Through the MicroMaze comes with 
FRIDAY!, software that demands no prior 
knowledge of computers. With FRIDAY!, you 
quickly turn your paper files into electronic 
files. It handles Mailing Lists, Invoices, 
Cheques, Sales, Inventory, Reports and just 
about anything that needs to be done. 

With FRIDAY!, understanding is 
immediate. Through the MicroMaze provides 
the first stage in getting a computer to run 
your day to day activities. FRIDAYfs manual 
takes up the story with a step-by-step tutorial. 
By the time you've worked through that, you 
will be running your own applications. 

First-rate documentation, simple menus 


and masses of help on the screens gives you a 
desktop file management system that is both 
powerful and easy to use. It works with other 
software too - with WORDSTAR, with 1 -2-3 
and, best of all, with dBASE II. So as your 
business grows your investment in computer 
software is protected. 

If ever there was a complete package 
for the beginner it's. 


ASHTON -TATE 

Supported by: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford, MK11 1BY. 
CALL: 0908 568866 

Wordstar is the trademark of Micrupro Inc I -2-3 is the trademark of Lotus Development 
Corp. Inc Friday and dBase II are trademarks of Ashton Tate Inc 
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aristocratic programmers 
alwaysaskfor: especially in 
loopcontrols. 

Forexample,the 
IF . .. looptestcommand 
now includes not just THEN, 
but ELSE, and ENDIF, to 
eliminateambiguity. 

REPEATandENDREPEAT, 
FOR .. . IF . . . ENDFOR,and 
SELECTON commands give 
extra loopcontrols. 

However, the software thal 
most people will see when 
theyunpacktheirQLswill be 
the Psion-written stuff— 
word processor, 
spreadsheet,filing system 
andgraphics. 

These prog rams were 
demonstrated at launch. 

They impressed everybody 
with just how easy they were 
touse,andto modify. 

However,the raving 
has all beenoverthe 
announcement, not the 
reality—andyoucan bet 
thatwhen peopleactually 
startgetting holdofthe 
machine,they will start 
finding fault. 

Do the programs have 
theabilitytosharethe 
machine? They can share 
data—or so we were 
assured at the launch 
— but can I actually run 
theQUILword processor 
inonewindow,the 
spreadsheet in another and 
the filing system in a third? 

Or do they use common 
system variables? 

Sinclair and Searle didn't 
know.'Can'tseewhy not,' 
was their response, which 
means that they haven't 
tried. 

Will these prog rams work 
without microdrive wafers in 
theslots? 

Or do they need them there 
for overlays? What file 
locking mechanismsare 
there? If both spreadsheet 
and word processortryto 
adjust the same file, which 
wins? 

In the long run, it doesn't 
matter. 

CliveSinclair'snew 
machine is so cheap for its 
capacitythat,supposing all 
these questions have the 
wrong answers today, 
somebody will see a way clear 
toputtingthem rightwithina 
year. 


Learning with 
delight 


Learning Box is the title of a 
new series of prog rams for 
children under six and their 
parents. The programs have 
been designed with care 
and imagination around 
nursery rhymes and 
children'sstories. Great 
attention isgiventothe 
graphics, which are 
excellent. 

I have been having a 
sneak preview over the last 
couple of weeks of '9 
Currant Buns' and 
'Goldilocks', to help me with 
my speling (sic) and word 
recognition. Five Ways 
Software, which 
programmed the series, has 
designed a child-friendly 
character set and 
reconfigured the Spectrum 
keyboard. A floppy plastic 
overlay converts the latter 
into two large areas of 
buttons, one pink and one 
blue. 

It's a simple matter for 
children to identify the blue 
and pink keys and press any 
from that block in response 
to prompts from the screen. 
Animation effects are most 
endearing and incorporate a 
veritable Noah's Ark of little 
creatures, crawling and 
hopping around the screen. 

Each of the program tapes 
has an audio track on the 
reverse containing the 
appropriate tales and 
rhymes delivered in 
Jackanory diction. Each 
Learning Box also includes a 
story book for the child and 
a help book for the parents, 
which incorporates setting 
up and using the computer 
as well as advice on how 
parents can best join in the 
17 activities on each 
program tape. 

The programs were tested 
by kids, mums, teachers, 
Spectrum owners and 
computing novices. The test 
tapes were subjected to a 
week's continuous winding 
and rewinding to see if 
either the audio or the 
program material could be 



Pioneers they may have been: Sierra Online's release of 
new games at the CES was disappointing to the point 
tha t many visitors declared the com pan y had nothing on 
the stand. 

That wasn 't altogether true: Home Word (see 
Checkout in February issue), greeted in preview a few 
months back as 'wonderful' is a word processor that 
imitates the goodfeatures of Apple's LisaWrite. It's easy 
to use, and if Lisa Write was easy to use at the expense of 
being powerful, then this suffers from a similar 
drawback—but not everybody wants the most 
powerful word processor imaginable. 

Sierra also showed Kings Quest, on machines other 
than Apple. Forthefirsttime, UK players can start to look 
forward to an Online game, and this one is not a bad 
adventure, with graphics. 


damaged by stretch. Bart 
Ullstein, of Arrow, the 
publishers, said: 'Although 
the programs might teach 
sums and reading, they are 
designed to provide an 
enjoyable medium for 
practising and consolidating 
skills.' 

Learning Boxes are now 
available in Boots and 
W H Smith, priced £9.95. 
Contact Bart on 01-387 2811 
if you have any difficulty. 
Jerry Sanders 


Christmas 

Crossword 

PCW received an 
overwhelming numberof 
entries to the December 
Crossword Competition. The 
first correct entry out of the 
bag was Mr J Luby of 
Berwickshire. 

Congratulations, Mr Luby, 
your £10 prize is on its way. 

im 


PCW Show’84 


Exciting news for PCW readers . . . the Personal 
Computer World Show 1984 is moving to Olympia 2, 
London's new exhibition hall located next to Olympia's 
older Grand and National Halls. 

Olympia 2 gives the show 50% more display space for 
exhibitors and much more space for more visitors. So, 
the Personal Computer World Show 1984promises you 
more space, more interest, morefeatures, more 
business! 

Put the dates and details in your diary now— 

PCW Show, Olympia 2 — 

19-23 September '84 

PCW exhibitors should contact Roger De'Ath, 
Montbuilds. For details call: 01-4861951. 
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Getsthf'’_ 
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QUICKCODE-FOR professionals 


their creativitA/Wf^ • *. QUICKCODE professionals can concentrate on using 
JepeSdetef eSt ' nS PartS ° f the j° b and not Set bogged down in 

oiitmflnvr>fth«^ *• . QUICKCODE produces dBASE D command files to carry 

anolication ni band l' n S tasks that come up again and again in every 

oi iifkfnnF r. h ^~^ does ^ automatically-you design the screen layout and 

. rlmr code ~ an error ' free foundation on which you can build 

your system. QUICKCODE gives you more valuable time. 

choose QUICKCODE T ° ^' Ve clients fast and accur0 t e results professionals 


QUICKCODE-FOR NEW USERS 


Imagine-you’ve just bought the market leader-dBASE D. 
Probably one of the most powerful packages you’ll ever buy for your micro. You 
know it is flexible and very comprehensive. You can’t wait to get started. With 
QUICKCODE you can get started fast. 

QUICKCODE creates a complete database from your 
simple screen layout. In addition QUICKCODE automatically generates 12 dBASE n 
programs to manage your data. Programs to Add data, Edit data and verify it. Programs 
to produce labels and even to link your database to WordStar. Automatically. 

QUICKCODE gets the most out of dBASE H fast. 


DEALERS - Contact Fox & Geller 
or one of these distributors for more details 

Softsel 01-844 2040 

Tamsys (Windsor) 56747 

Pete & Pam 01-7691022 

MPI 01-5916511 


Soft Option 
ACT( Pulsar) 


(0476) 860171 
021-455 7000 


Midlectron 
Software Ltd 
Xitan 
Tradesoft 
Ferrari 


(077382) 6811 
01-8331173 
(0703) 871211 
01-6271800 
01-751 5791 



FOX&GELLER 


QUICKCODE is a trademark of Fox & Geller. 
dBASE D is a trademark of Ashton Tate 


Fox & Geller (UK) Ltd, 17 Wigmore Street, London W1. Tel: 01-580 5816. 






Discount Diskettes 

at HERTZ COMPUTERS 


<— 

5'/4" DISKETTES 

PRICE PER BOX OF 10 DISKETTES EXCLUDING V.A.T. 



> 



NASHUA 

WABASH 

DATALIFE 

DENNISON 

DYSAN 







Free lib. box 




S. SideS. Den 

15.50 

15.21 

— 

— 

21.25 



S. Side/D. Den. 

16.50 

17.55 

18.45 

21.95 

23.75 



D. Side D. Den 

19.25 

18.45 

23.40 

27.50 

30.75 



S. Side/Q. Den(96tpi) 

24.50 

22.50 

24.30 

28.95 

32.00 



D. SideQ. Den(96tpi) 

25.75 

28.35 

31.50 

36.50 

38.50 



Reversible 

— 

— 

— 

31.50 

— 



8" DISKETTES 








S. Side/S. Den 

20.50 

16.87 

21.82 

25.50 

27.50 



S. Side D. Den 

21.25 

20.70 

23.62 

27.50 

33.50 



D. Side D. Den 

23.25 

24.75 

31.95 

37.50 

39.00 




CUMANA 5 Vi" Disk Drives 

Cased and guaranteed for one year, fully compatible with BBC. 

SINGLE UNITS exc. V.A.T. 

# CS100-40 Track S/S 100K 175.00 

# CS200-80 Track S/S 200K 240.00 

# CS400-80 Track D/S 400K 320.00 

All drives include: 2 drive connecting cable, disk formatter & DFS user manual. 


* SPECIAL PROMOTION * 
FREE Box of 10 Diskettes with each 
twin unit ordered 

TWIN UNITS exc. V.A.T. 

# CD200-2X40 Track S S 200K 335.00 

# CD400-2X80 Track S/S 400K 470.00 

# CD800-2X80 Track D S 800K 590.00 


CARRIAGE Please add 15% V.A.T. to total order and 

Diskettes (p&p per box) 11.00 Storage Cases (p&p per case) 

Disk Drives (p&p per drive) 16.00 Power Supply Unit (p&p per unit) 


L 2.00 

14,50 


LOCKAB ! DISK PROTECTION 



DISK STORAGE 


&•* M35 14.50 M85 17.75 


^ y F4Q 17,75 I F90 27.00 j 


J 


POWER SUPPLY UNIT 



MAINSTAY WPCI50 
(exc. V.A.T.) 12 months 

L 64.00 
guarantee 

j Input Vokugr 

I Runs* 

f-f«|U4tKy 

Hx 

j Vull»<K 

Output 

p"— 

j lW-JiO 



a$ 

T. 

240 
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HERTZ COMPUTERS 


472 ST. ALBANS ROAD, WATFORD, HERTS. WD2 5QU TEL: (0923) 35687 

Official government, educational, local authority and overseas orders welcome. N.B. overseas orders are shipped at cost price. 


c 


All products are brand new 
and fully guaranteed. 

MAIL ORDER ONLY 



Producing Software for Sirius or Apricot or Brand X? 

What about I^M? N^R? I^L? All theB^^^dy others? 

How many baskets are your eggs in? 

Ianstal gives you over 90 named systems for the price of one. Your 
commercial software package gives you much more profit if it can run on as 
many as possible of the hundreds of different kinds of computers. It is 
suicide to write software that is not portable. 

If you are writing in house software for your own needs, you will change 
your hardware in time. IANSTAL can make the change trivial instead of 
involving you in weeks or months of work. 

Contact IANSYST now. 

% IANSTAL from only £75 for small software houses. 

% Manual £25 (refundable on purchase of package) 



• IANKEY Crash Course in keyboard skills 

• Probably the best way to improve productivity on your micros. Typical 
return on time invested over 100% p.a. Money-back guarantee of satisfaction. 

• IANKEY for CP/M-80 still only £29.00 (£35.65 incl P&P & VAT). 
MSDOS/PCDOS/CPM-86 versions £49.00 (£58.65 inclusive). 

• Available on IBM, Sirius, Apricot (and practically all the B^Ht^dy others!) 
Send for information today from your usual supplier, or in case of difficulty 
direct from Iansyst Ltd, PCWD, FREEPOST, London N7 9BR Tel: 01-607 5844. 
CWO or VISA/ACCESS. Quote your micro, disk format and operating system. 
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MICROCOMPUTING 
AWARDS 19 8 4 ' 


THE SUNDAY TIMES 


Here is the final short list of nomina¬ 
tions for the 1984 British Microcom¬ 
puting Awards (BMA), and we think 
you'll agree it's very exciting. 

The Central Judging Panel has 
selected the finalists in each category 
but all nominations should, by now, 
have received a certificate to record 
their achievement. 

Before you all take to your keyboards 
to protest at what we've left out, 
remember that to qualify for the 1984 
BMA all products must have been 
available in retail outlets by 1 Novem¬ 
ber, 1983 — we have to draw the line 
somewhere! 

It was a shame that owing to the 
qualifying dates we had to exclude 
some interesting products. Neither 
Brainstorm, Visi On, DesQ, Everyman, 
Melbourne Draw nor the more recent 
Ultimate games qualified. We also had 
to leave out the very excellent compu¬ 
ter game Scrabble because its author 
Peter Turcan works on a sister publica¬ 
tion. Then there were the machines that 


The British 

Microcomputing A wards 
are organised jointly by The 
Sunday Times and PCW's 
publisher, VNU Business 
Publications. Thames 
Television's Database is 
sponsoring two of the 
a wards and there will be 
other sponsors, too. PCW is 
hosting the awards for 
Micro of the Year. The other 
awards will be hosted 
by PCW's sister publications. 


didn't quite make it in time for our 
dates: Macintosh, Elan, Sinclair QL, 
Spectravideo, Memotech . . . Not to 
mention the microdrive! 

Never mind, they'll be hot conten¬ 
ders next time round at the 1985 BMA. 
Meanwhile watch out for next month's 
issue when we'll be giving details of the 
finalists. 


Central Judging Panel 

The judges of the BMA are: 

David Fairbairn, director, National 
Computing Centre 

David Firnberg, president, British Com¬ 
puter Society 

Alison Newell, president, Computing 
Services Association 
Professor Margaret Boden, author, 
Artificial Intelligence and Natural Man, 
Philip Virgo, manager, NCC 
Microsystems Centre 


Category 1. VLI Computer People 
Business Microcomputer Award 

APC— NEC 
Apricot — ACT UK Ltd 
FX20 — Future Computers 
Fortune 32:16— Fortune 
Computer Systems 
Hyperion — Bytec 
IBM PC —IBM 
Lisa — Apple 

Pied Piper Communicator 1 — 
Semi-Tech Microelectronics 
QX10 — Epson 

Sage IV — Sage Technology Inc 
Sirius — ACT 
Torch 700 — Torch 

Category 2. Micro Decision Business 
Software Award 

Calcmaster — Sapphire Systems 
CLIP (CP/M, MS-DOS) — Keele Data 
Systems 

Datamaster — Sapphire Systems 

dBase II — Ashton Tate 

Delta — Compsoft 

Friday! —Ashton Tate 

GSS Graphics — Digital Research 

Gresham Computers Bill of 

Materials — Gresham Computers 

Lotus 1-2-3— Lotus Development 

Corporation 

Multiplan — Microsoft 

Pick — Pick 

TKISolver— Software Arts 
WordStar (CP/M, MS-DOS) — Micropro 

Category 3. Home Microcomputer 
Award 

Aquarius — Radiofin 

Atari 600XL —Atari 

BBC Micro Model B — Acorn 

Commodore 64 — Commodore 

Sinclair Spectrum — Sinclair Research 

Category 4. Thames Television's 

Database Home Software Award 

Conversational French — Atari 

Fifth — Computer Rentals 

Home Finance for the Spectrum — 

Consumer Association 

Microl Word Processor— Microl 

Quill —Gilsoft 


Simons Basic — Commodore 
Tasword II — Tasman Software 
Ultisynth 64 — Quicksilva 
View — Acornsoft 

Vu-File for the ZX Spectrum — Psion 
Vu-Type — BBC Publications 
Wordwise for the BBC — Computer 
Concepts 

Category 5. Computer Answers 
Creative Software Award 

Ant Attack for the Spectrum — 

Quicksilva 

Atari Logo — Atari 

Corplan Business Game — 

Understanding Ltd 

Fancy Font — Softcraft 

Flight Simulator— Microsoft 

The Hobbit for the Spectrum — 

Melbourne House 

Lisa's Operating System — Apple 

Mainframe — Mainframe 

Pinball Construction Set— Budge Co 

Sprite-gen — DACC 

Valhalla — Legend 

Category 6. Game of the Year Award 

Ant Attack — Quicksilva 

Blue Max — Synapse 

Bugaboo — Quicksilva 

Fort Apocalypse for the Atari/64 — 

Synapse Software USA 

The Hobbit— Melbourne House 

Hovver Bovver— Llamasoft 

Lunar Crabs — Micromega 

Manic Miner—Software Projects 

PSST—Ultimate 

Planetoid — Acornsoft 

Soccer — Thorn EMI 

Valhalla — Legend 

Category 7. Consumer Award 

Nominations will be announced 

shortly 

Category 8. Personal Computer 
News Peripheral of the Year Award 

Brother EP22 — Jones & Brother 
Colne Armdroid robot arm — Colne 
Robotics Ltd 

Currah Speech Synthesiser— 

Currah ComputerComponents 


Dataline 1200DL Printer— Dataline 
Edinburgh Turtle — Edinburgh 
University 

Epson RX80 dot matrix printer — 
Epson 

Lisa's Mouse — Apple 

Printer Plotter— DEM 

Prism VTX 5000 Modem — Prism 

Sussbox — Duplex 

Communications 

Torch Disk pack — Torch 

Category 9. ThamesTelevision's 

Database Software of the Year Award 

BBC Basic II — Acorn 

Calcmaster — Sapphire Systems 

Concurrent CP M — Digital 

Research 

Database — Sapphire Systems 

Delta — Compsoft 

Friday! (CP/M, MS-DOS, CP/M 86) 

— Ashton Tate 

Gresham Computers Bill of 

Materials — Gresham Computers 

IBM Flight Simulator— Microsoft 

Lotus 1 -2-3, — Lotus Development 

Corporation 

MS-DOS — Microsoft 

MSX Basic — Microsoft 

Multiplan — Microsoft 

Pinball Construction Set— Budge Co 

Quicksilva Games Designer — 

Quicksilva 

Valhalla — Legend 

Forth — Aberforth 

Wordwise — Computer Concepts 

Category 10. Personal Computer 

World Microcomputer of the Year 

Award 

APC—NEC 

Apricot — ACT 

Atari 600XL — Atari 

Electron — Acorn 

Epson QX-10— Epson 

Fortune— Fortune Computer 

Systems 

Lisa — Apple 

Model 100 — Tandy 

Commodore 64 — Commodore 
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THE MEMOTECH COMPUTER 

★ SUPERB KEYBOARD ★ 80 COLUMN OPTION 

★ 16 USER DEFINABLE FUNCTION KEYS 

★ INCREDIBLY FAST AT 4MHZ 

★ BUILT-IN ASSEMBLER/DISASSEMBLER 

★ 32 OR 64K USER RAM 

★ ALL COLOUR WITH INCREDIBLE SOUND 

★ INCLUDING FREE SOFTWARE 



PRICES (INC VAT) 500 32K £275 
PHICbo (INI*. V A MTX512 64K £315 

THE NEWBRAIN COMPUTER 


A - E225 + VAT * NEWBRAIN A OR AD 

★ 80 COLUMN DISPLAY 

★ POWER SUPPLY UNIT 

★ CASSETTE LEAD 

★ TV LEAD 

AD - £239 + VAT- * INSTRUCTION BOOKLET 

★ FULLY GUARANTEED FOR 1 YEAR 

★ FREE LIMITED OFFER: 5 SELECTED PROGRAMS 
INCLUDING WORD PROCESSING. PHONE FOR DE¬ 
TAILS 

FULL CP/M SYSTEM NOW IN STOCK 
EPSON PRINTERS FROM £229 
MONITORS FROM £68 
A FULL RANGE OF PRINTERS AND MONITORS IN STOCK 
ESPECIALLY FOR THE NEWBRAIN AND MEMOTECH 
☆ TAPE RECORDER MODIFIED ESPECIALLY FOR THE 
NEWBRAIN MODEL A AND AD NOW IN STOCK 
£29.75 + VAT 

ACCESS t BARC LA YCARD 

CLOSED SATURDAYS 
Open Monday-Friday 9.30am-5.30pm 
EXPORT AND DEALER ENQUIRIES WELCOME 
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MEMOTECH & NEWBRAIN SOFTWARE 


★ Word Processor Propen 32(4) 

now with additional facilities £33.50 

★ Database £25.50 

★ Invoice and credit not programme £39.00 

if Invoice and credit note review £22.50 

★ Sales Ledger £34.50 

★ Stock Control £29.50 

★ Customer Information File £32.00 

if BankandCashbalance £29.00 

★ Inventory £29.50 

if Mailing List £29.00 

if Home Expenses £25.00 

★ Product Costing £27.75 

if SalesAnalysis £27.50 

if Inventory Analysis £33.50 

if Business ratios, for Investment, Sales, 

Turnover etc £33.50 

if Calculate for Costing, Bidding 

(with your mark-up) £29.50 

if Mortgage repayments/property investment £21.50 

★ Address Book £25.00 

if Business Ledger £29.50 

★ Purchase Ledger £38.75 

★ Product costing £27.50 

if Garage bookings £32.50 

if Hotel bookings (for 48 weeks) £35.75 

if Pharmaceuticals labelling £38.75 

if Appointments Diary £25.00 

★ Statements (Print out to customers) £39.00 

if Pro Calc (financial spreadsheet) £34.50 

if PAYE full working pgm £38.50 

★ Surgery booking system £39.75 


VAT @ 15% should be added to each of the above 
(include 90p P&P per program) 

Phone for your nearest dealer 

Send large S.A.E. 
for complete range of programs 
ELSTREE COMPUTER CENTRE 
ELSTREE AERODROME, ELSTREE, HERTS. 
Tel: (01) 953 9021/6921 



SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 

Up to 40 times speed increase, reduced program size. 


BASIC COMPILERS 

Petspeed Compiler for 4000/8000 series. 


.£125.00 


Integer Basic Compiler for 3000/4000/8000 series £75.00 

CROSS-COMPILERS FOR BASIC 

Portspeed: Compiles source on 8000 series to run 

on CBM 64_£ 125.00 

X-64: Integer compiler compiling on 8000 series 

giving machine code executable on CBM 64_£125.00 


B-Port: Compiles source on 8000 series to run on 
700/B-128 series_ 


.£450.00 


X-700: Integer compiler compiling on 8000 series 
giving machine code executable on 700/ B-128_ 


.£450.00 


GIVE YOUR VIC OR 64 FULL IEEE 
AND RS232 

Not a cartridge. Compatible with any software. 


Interpod: Free-standing interface giving IEEE488 
and RS232C capabilities to CBM64/VIC20_ 


.£99.95 


SPECIAL OFFER 

Order 5 or more Interpod and get a free Portspeed! 

All prices are exclusive of VAT. There is also a small charge for 
post and packing. Dealer discounts are available on all products 
except the 700 cross-compilers. 

Compilers are supplied ex-stock; Interpod supplied 7-days 
ex-stock. 

COMMODORE SOFTWARE 

Native compilers for the CBM 64 and the700/B-128 are 
available only from Commodore. 
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Are you 

drowning in a sea 
of information? 


Now that you’ve mastered your user- 
friendly word processing system and can 
print out beautifully-formatted error-free 
letters, reports, briefs, sales reports, con¬ 
tracts, etc., etc....you probably find that 
your growing text-base has created a 
new problem! 

THE PROBLEM: 

Out of Control Growth of 
your Text Base File System 

You have too many files stored in your 
,personal computer system. You can’t 
possibly remember what information 
each document contains. You spend a lot 
of time reading through documents to 
determine what is being stored and 
where. Information is useless unless 
all the data on any topic can be quickly 
retrieved. 

ZylNDEX 
can be your 
"lifesaver"! 



THE SOLUTION: 

ZyLAB Corporation’s ZylNDEX is the first 
system that enables personal computer users 
to quickly access all information in their com¬ 
puter files using rapid Auto-Indexing and 
thorough, flexible Full-Text Retrieval. 

There is no limit to ZylNDEX’s benefits for 
business, research, medical or legal applica¬ 
tions. ZylNDEX is an excellent way to store 
and retrieve electronic mail and other per¬ 
sonal files. ZylNDEX can also be used on 
documents created from public data bases 
such as CompuServ™ and the Dow Jones 
Information Service™. 

Initially available on the IBM PC™ and the 
IBM XT™, ZylNDEX is now being transferred 
to the most popular personal computers 
available. 

ZylNDEX Capabilities 

Auto-Indexing 

Using Auto-Indexing, ZylNDEX quickly and 
automatically stores the original document’s 
complete contents by creating an Index List of 
all of the file’s informational words and their 
location in the file. Informational words are 
any words other than noise words, which 
ZylNDEX drops. Noise words are words with¬ 
out content meaning such as English preposi¬ 
tions and conjunctions. By dropping the 
noise words, ZylNDEX reduces storage 
requirements and speeds up indexing 
and information retrieval. 

Flexible Searching 

You create Search Requests by combining 
ZylNDEX Connector Words with Content 
Terms. Content Terms can be any word or 
phrase from the original documents. This al¬ 
lows you to design Search Requests which 
specify precisely what type of information you 
want retrieved. 

Full-Text Retrieval 

With Full-Text Capability, you can retrieve 
information on a particular topic using any 
word or phrase mentioned in your indexed 
files. ZylNDEX quickly and accurately locates 
every place where the requested topic is men¬ 
tioned in the original documents. The High¬ 
lighting and "Peek" Capability allow you to 
easily look inside the retrieved documents to 
view the topic in its original context. 


Easy Operation 

ZylNDEX Command Menus and Higher 
Screen Function Capability enable you to 
quickly and easily enter commands at various 
levels in the system. The Basic and Advanced 
Modes allow you to choose between very 
easy operation or powerful options to adjust 
ZylNDEX’s default settings. The On-Line Help 
Menus, a comprehensive nontechnical User's 
Guide, and a toll-free Dealer’s Hot Line 
provide fast answers to any questions about 
ZylNDEX. 

FEATURES: 

ZylNDEX Full-Text Information Storage & 
Retrieval System is the first product for per¬ 
sonal computers to offer all these features: 

• Full-Text Retrieval so ANY information in 
your indexed files can be quickly retrieved. 

• Auto-Indexing to quickly and automatically 
preserve ALL the information in your 
original documents. 

• Flexible Search Requests tell ZylNDEX pre¬ 
cisely what information you want retrieved. 

• “Peek” Capability allows users to quickly 
view retrieved information in its original 
context. 

• Multiple Words or Phrases may be 

searched simultaneously. 

• On-Line Help Menus 

• Comprehensive Nontechnical User’s Guide 

• Command Menus so you don't waste time 
typing commands. 

• Higher Screen Function lets you quickly 
skip to any level in the system. 

• Basic Mode for very easy operation. 

• Advanced Mode contains powerful options 
for more complex requirements. 

• Fully Supported including a toll-free Help- 
Line exclusively for dealers. 

• Unlimited Applications for business, legal, 
medical, and research uses, as well as for 
personal files and correspondence. 

• Up to 150 characters allowed in Search 
Requests. 

• “Within” Capability to search for words 
mentioned together. 

• Wild Card Specifications for suffixes in 
Search Requests. 


ACS LTD Tel: 883 7302 

Temple House, 

7 High Rd, Finchley 
London N2 

Name_ 

Company_ 

Address_ 

City _ 




















^ lS low cost 




Telex is the most cost effective general purpose 
medium of business communication ever invented. 

In the past, mostly larger companies and exporters 
have used the telex network, because the cost has 
been high and the limitations considerable. 

Telex 2000 has changed all that. Nearly all CP/M™ 
microcomputers will also operate as telex machines if 
supplied with Telex 2000 software and a Telex 2000 
interface (approved by British Telecom) for connection 
to the telex network. 

CP/M IS A TRADE MARK OF DIGITAL RESEARCH INC 


Telex 2000 offers single-station or multi-station 
operation at a cost between £1600 and £1900, 
depending on options. The telex operator is much 
more productive, suffers less frustration, and enjoys 
significantly greater job satisfaction. 

Your micro-computer can carry on sending telexes all 
night, if necessary, without human attendance. Anyone 
can learn to use it with less than an hour's instruction. 
Your micro's speed, accuracy, and versatility will, with 
Telex 2000, give you much more efficient 
communication at dramatically lower cost. 


For the full story, write, ring, or telex your request for the Telex 2000 brochure. 


TELEX 



34 Capelands 

New Ash Green, Kent DA3 8LG 
Telephone 0474 872558 
Telex 966582 

Do it NOW/ 


Write: Telex 2000 Limited, Please send the TELEX 2000 brochure 

FREEPOST, Dartford marked for the personal attention of: 

DA3 7BR. 

No Stamp Required. Name:. 


Ring: 0474 872558 

Telex: 966582 


Company: 

Address: 


Postcode: 


If you are in a position to act as a Telex 2000 Limited Dealer, 



please tick the box. We shall be pleased to send you full 



information by return of post. 
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THE WORLD’S 
BEST SELLING 
IBM PC 
BOARD, 


FOR THE 
WORLD’S 
BEST PRICE, 


Now you can get the world's best 
selling IBM PC board at the world's 
best price. Quadram's Quadboard is 
now more of a bargain than ever. 

With a new low price, but that same 
Quadram Quality. 

All-On-One-Board 

Quadboard is the multifunction board 
that lets you get the most out of your 
IBM Personal Computer, PC XT, and PC 
II. Because Quadboard combines six of 
the most-needed PC functions onto 
one card using just one expansion slot. 

This leaves the PC's other slots open 
for all your future needs. 

S uadboard comes with a parallel port 
esigned to operate most printers and 
other parallel devices. 


256K of RAM. The memory rows 
are fully socketed. With parity and 
checking standard. 

Plus QuadMaster Software, too 

Quadboard comes with a complete 
software package. The QuadMaster 
disk. With programs that let you use 
part of memory as multiple solid-state 
RAM Drives. Super-fast drives that let 
you store information for easy access. 

Plus there's Qspool. The program that 
letsyou turn your memory into a print 
buffer. Choose from 8K to 56K of 
buffer space. And compute while you 
print. No more waiting. 

And Qswap helps take care of your 
printing needs. Easy-to-use. this 
program letsyou change line 

« ters 1 and 2 back and forth. 

a few simple keystrokes. As 
often as you like. 

/ The First and Only Is Still 
4 '' J the One and Only 

Quadboard is the number one 
IBM PC enhancement board 
on the market today. 

Nothing even comes close. Because 
available. Quadboard is expandable in Quadboard is designed with 
64K increments to give you up to performance in mind. Engineered for 


There’s a serial port. too. Use it to con¬ 
nect your PC to modems, printers, and 
other serial devices to expand your data 
communications capabilities. The ser¬ 
ial port can be addressed as COM1 f 
or COM2 and fully supports IBM 
PC communications software. 

Quadboard also comes with an 
on-board chronograph. A real¬ 
time clock/calendar that always 
keeps your system’s clock up 

R&%S£5Kl OWOWtOWItY 

Plus there’s plenty of memory space 
“ " 'able 


dependability. And built in the 
tradition of Quadram Quality—the 
symbol that you are getting the finest 
board available. 

The Best for Less 

And now, with a new low price, the 
best multifunction boardjn the 
world has just gotten better. So put 
Quadboard in your PC. And put a little 
money back in your pocket. 

And remember to askyour dealer 
about our full line of IBM PC enhance¬ 
ment products. 

Quadboard 
by Quadram. 

Still the first 
and only board 
your IBM PC 
may ever 
need. 


INTERQUADRAM 


LIMITED 


Interquadram Ltd 442 Bath Road. Slough Berkshire 
Tel 06286 63865 


Bedford SWW <>234 41 >601 

Birkenhead. Data Exchange 051-647 9185 

I)erh\ Midlectron 077.4 826811 

Edinburgh. Scothyte 031 343 1<K>5 

Earnhorough Walton Microsystems 0252 54309k 

Kareham. Personal ('omputer Connect ion (>329 230870 

High Wvcombe. Debug Data Ser\ ices 0494 448777 

Hull. Micro Processor Services 0482 23146 

Leeds. Computerstyle 0532 444337 


l-ondon Eletcher Dennys Systems 01-560 7331 
London. < leneral Microcomputer Systems 01-995 4998 
London. Interam Computer Systems 01-675 5325 
Iiondon Keen Computers 01-236 9942 
Linden Microcomputer Centre 01-878 7044 
Ltndon Spartex 01 833 1867 
Lmdon. Sumlock Bondain 01-250 0505 
Luton. Shurland Computers 0582 450710 
Norfolk. Anglia Computer Serv ices 0603 29652 


Northampton. Computerworld 0604 31661 
Nottingham, Keen Computers 0602 412777 
Nottingham, The Byteshop 0602 470576 
Reading. ASD Computing Services 0734 591551 
Reading. Care Software Technology 0734 55521 
Slough. Data Supplies 0753 823820 
Slough, Microsystems Centre 0753 76976 
Solihull. Sumlock Bondain 021 745 8616 
Southampton, Grist Business Services 0703 39061 


Southend. Ranmor Computing <>702 339262 

Stafford Micro Applications 0785 43414 

Stratford on Avon. Impulse MirroSystems0789 295819 

Swansea. Lawson Computers 0792 474939 

Uxbridge. Zynar 0895 59831 

Winchester. Microchips 0962 68085 

Windsor. KGB Micros 07535 50111 

Witney. Hexagon Computers 0993 74591 

Woking, West Surrey < ’omputers 04862 72573 
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Multiplan has always been rather special. 

Right from its very conception, it was 
designed to be more pow erful and easier to 
use than all other electronic spreadsheets. 

And it is. 

Multiplan will give you fast access to 
the information needed to make decisions. 

And allow you to explore the possibility 
of that information. 

All presented in attractive easy to read 
formats, rather than the cryptic codes of 


January February 


Travel 
Stationery 
Heat/Liyht 
Materials 
byui writ 
Hayes 
Rent 
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teUct option or type cowhand letter 


Multiple: FOUR 
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our competitors. 

When we say Multiplan is easy to use, 
we mean just that. 

With a capacity of 63 columns by 
255 row s, there’s not much you can’t feed in. 

And, more importantlv, it can actuallv 
link information in different worksheets. 

Which means that adjustments on 
a primarv worksheet can automatical^ he 
made on related sheets. 


Easy to read formats. 













Multiplan has always been rather special. 

Right from its very conception, it was 
designed to he more powerful and easier to 
use than all other electronic spreadsheets. 

And it is. 

Multiplan w ill give you fast access to 
the information needed to make decisions. 

And allow you to explore the possibility 
of that information. 

All presented in attractive easy to read 
formats, rather than the crvptic codes of 
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we mean just that. 

With a capacity of 63 columns bv 
255 rows, there’s not much vou can’t feed in. 

And, more importantly; it can actually 
link information in different worksheets. 

Which means that adjustments on 
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made on related sheets. 
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Multiplan. 


Move up to Multiplan 

Because Multiplan offers such 
powerful models and presentation 
capabilities, it’s capable of all sorts of little 
extras. 

You can sort entries alphabetically, or 
present the result of a formula in either 
numbers or as a message. 

And users of ‘other products’ can move 



up to Microsoft as Multiplan can read their 
models directly. So there’s no excuse. 

There are businessmen and 
businessmen. 

And there’s you. 

MICROSOFT 

Right. First time. 

Multiplan is available on MS-DOS, Apple and CP/M 80 
microcomputers. 

If you require more information complete the details 
below or telephone us direct. 

Please send me further information on Microsoft 
Multiplan. 

Name_ 

Position_ 

Company_ 

Address_ _ 


Microsoft Ltd., Piper House, Hatch Lane, Windsor, Berks 
SL4 3QT Tel: (0753) 559951. 





















f he 4th generation personal computer 


A computer that, for the first time, works 
with you rather than just for you. Hardware 
and Software co-ordinating perfectly. Apricot 
arrives complete and ready to work. 

The MicroScreen on the keyboard, 
unique to Apricot, perfomis a variety of 
practical functions—as a calculator, calendar. 


As you’d expect with a 4th generation 
system. Apricot offers true 16-bit processing, 
multi-processor architecture and 256k RAM 
as standard. 

With Pulsar 16-bit business 
software and compatibility with 



time display, and as a window on the screen, the best selling ACT Sirius 1 and 
Most significantly the MicroScreen prompts IBM PC, Apricot already has the 
and assists the user by presenting simple largest available software library, 
options whilst running applications. 


Incorporating the very latest advances 
in computer technology. Apricot uses 3' 2 " 
pocket-size diskettes. Secure and compact, 
yet offering increased storage capacity. 




























Apricot includes over £750 of software— 
SuperCalc spreadsheet, business and 
communications software—to ensure that 
your system is immediately effective. 



And because executives are 
not office bound 
Apricot offers 
portability, a further 
feature aimed at 



















The Flagship 





In keeping with a 
long tradition of producing 
fine quality dot matrix printers, 
Epson have now launched their 
new flagship. The LQ-1500 is a new 
breed of printer, that will give you 
the best of both worlds. A dot matrix 
printer, although capable of 200 
CPS in draft mode, can be set to 
produce letter quality at 66 CPS by 
simply flicking a switch. 

Like all Epson products, versa¬ 
tility has been a primary considera¬ 
tion of the LQ-1500, incorporating 
friction feed as standard with 
optional tractor and hopper feed 
and a carriage width of a full 15". 

You now have at your fingertips 


its rightful place at 
the head of the Epson 
fleet of fine dot matrix 
printers. 

Epson have been leading the 
field in the design and production of 
printers for many years. Printers 
that are now successfully operating 
in all kinds of business environ¬ 
ments, like the ever popular RX-80 
and FX-80. With speeds of 100 CPS 
and 160 CPS respectively, dot 
addressable graphics and optional 
tractor feed available on the 
FX model, these two machines 
are extremely reliable and widely 
used. 

The RX-80F/T has the same 


all the advantages of a 
daisywheel machine, in terms of 
quality, together with the added 
benefits of condensed or enlarged 
characters and proportional 
spacing, plus very highspeed when 
set to operate in draft form. 

Having superb graphics capa¬ 
bilities and optional 8-bit parallel 
(Centronics) RS 232 and IEEE 
interfaces, the LQ-1500 has taken 
















The Fleet 



advanced features as the RX-80 
but having both friction and tractor 
feed as standard, it’s a totally versa¬ 
tile machine at a thoroughly realistic 
price. 

With an ever watchful eye on the 
changing face of the printer market, 
Epson have identified a growing 
need for a high speed printer with 
the ability to accept wider paper. 
Thus was born the FX-100, again 
including all the advantages of its 
predecessors. 

Epson are always looking for 
ways to improve products, a policy 
which has kept us one step ahead 
during a lifetime of being the first 
name in printers. 




.Tel: 


PCW 3 DMP 


IP 


EPSON 

Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 

Sales Enquiries: Freefone EPSON. 
General Enquiries: 01-902 8892. 
Telex: 8814169. 


n 


□ I would like a demonstration of the LQ-1500 printer. 

□ Please send me details of my local stockist. 

□ Please send me details of the range of Epson printers. 

Name _ 


Position _ 

Company 

Address 


Fill in the coupon now to find out 
which member of the Epson 
printer family meets your 
requirements. 



























The MTX Series described; 
straight from the author's mouth 



Integrated Software - a five to one advantage. Assembler/Disassembler, High 
resolution Graphics, Arcade style games, Noddy for easy text handling and Front 
Panel for testing and debugging machine code. 


MANUAL 


The first section (of the manual) is a 
basic tutorial. The grass roots 
information is here and I could not find 
any major mistakes. The second part is 
on Noddy giving a good guide as to how 
it can be written. . . . The third and 
fourth sections are on graphics and 
sound. Both are quite detailed and easy 
to follow. The fifth section is on how to 
interface Assembler to Basic. 

Personal Computing Today Feb 84. 

The provisional manual, which runs to 
some 250 A4 size pages, has a wealth of 
detail for the machine-code specialist. 
Electronics and Computing Monthly. 


INTEGRATED INTERACTIVE 
SOFTWARE 


The MTX ROM has been designed to 
allow the maximum interaction 
between components of the software. 

A single program can be written which 
uses NODDY to display text and 
graphics, and a BASIC control program 
which calls routines written in 
assembly code. This is a feature of 
future generation computers not 
available on any other micro. 


BASIC 


The Basic is fast and accurate, all the 
calculations being done in floating point 
maths, so that you don't lose accuracy 
to gain speed. 

Personal Computing Today Feb 84. 


The latest addition to the Memotech range 

DMX80 Matrix Printer - 80 characters 
per second print speed, eight character 
formats, dot addressable graphics, £295.00 
including VAT. 


NODDY 


A language new to me called Noddy is 
included in the MTX which is designed 
to make text handling easy, especially 
for beginners. 

Hobby Electronics. 

Also provided is the easy to use 
beginner's language (Noddy) and a child 
oriented learning language Logo. 
Practical Computing Dec 83. 

(Noddy has only 11 commands) that 
need to be mastered before some quite 
complex question-and-answer-type 
programs can be written. 

Your Computer Nov 83. 

Noddy's . . . main use is for displaying 
text and I can see applications in the 
computer assisted learning (CAL) field. 
Writing in Noddy is like a mixture of 
Logo and Forth. 

Personal Computing Today Feb 84. 


ASSEMBLER/DISASSEMBLER 


The Assembler can be accessed 
through BASIC. When used in 
conjunction with the PANEL it enables 
the programmer to single step through 


and test machine code programs. This 
is not new to computing, but it is to a 
home micro. 

As well as being able to modify and 
disassemble sections of code, you can 
set break points, examine and alter 
register values, and even single step 
through code. I hope other Z80 micro 
manufacturers (particularly in the 
Cambridge direction) take note of these 
debugging aids. 

Popular Computing Weekly Nov 83. 

The Assembler is called from Basic, and 
it assembles the code in situ, as part of 
the Basic listing. 

Hobby Electronics . 


Z80 BOARD 


The MTX Series is a more powerful 
tool for education than the 6502 
because it produces a more powerful 
assembler, allows the PANEL function 
to be used, and enables integrated 
software to be written. 

RML's 450Z has a (PANEL) function but 
that is a computer which costs 
considerably more than the MTX 500. 
Hobby Electronics. 


FULLY INTEGRATED AND EXTENDED 
GRAPHICS 


The only aspect of the series where 
extensions to standard language are 
allowed is in the most comprehensive 
and integrated graphics available on a 
home micro. 

32 Sprites are supported either 8 x 8 or 
16 x 16. They are easy to use and 
define and do not use extra memory as 
in the BBC B because they have their 
own area of RAM. 

Personal Computing Today Feb 84. 

Graphics are very easy to create and 
manipulate, even for beginners. 

Which Micro Jan 84. 

































SOUND 


The simplification of the sound 
commands for ease of programming 
has in no way compromised the quality 
of the sound produced. 

Sound is of great importance for use in 
games but on many microcomputers it 
is inadequate. Not so with the MTX . . . 
Your Computer Nov 83. 

As well as good graphics capability the 
MTX boasts the same sound chip as the 
BBC micro - the Texas 76489. It has 
three tone channels and one noise 
channel, and is easily controlled from 
Basic. Volume and frequency can also 
be controlled, using a much easier 
method than the 14 parameters needed 
by the BBC. 

Popular Computing Weekly Nov 83. 

The commands are sufficiently complex 
to enable the computer to be used as a 
synthesizer. 

Electronics and Computing Monthly. 


HARDWARE 


Inside the case is what one comes to 
expect from Memotech - a very neat 
PCB that holds all the components 
including the main chips - namely a 
Z80A processor and TMS 9929 graphics 
chips as well as about 30 others. 

Popular Computing Weekly Nov 83. 

If you are familiar with the ZX81 
peripherals that Memotech also make 
you will know that the company has an 
eye for good design and does not skimp 
on materials it uses. 

Electronics and Computing Monthly. 


CP/M OPERATING SYSTEM 


The Series is designed to run under the 
CP/M operating system. This is the 
Disc Filing System used on the vast 
majority of microcomputers in 
business. Since a program written on 
one CP/M machine can be transferred 
and run on almost any other, this 
makes available 15,000 CP/M based 
business programs. The powerful LINK 
program can give access to any device 
operating under CP/M. With its 
excellent software support and 
because of it's modular nature, the 
series is a cost-effective and efficient 
entry to serious business and 
educational computing. 

FULL-TRAVEL KEYBOARD 


It has a professional quality keyboard. 
This and its elegant styling make it 
suitable for word processing and 
business use. 

Your Computer Nov 83. 


NODE RING 


MTX computers can operate together 
without expensive network systems. 
Units linked via the ring can share 
software peripherals and communicate 
with each other. Many other makes of 
computer can be interfaced with the 
ring as terminals. 


EDUCATIONAL USAGE 


There will be many people who have 
seen a front panel display on the 380Z 
computer in secondary schools or 


colleges, and the MTX panel is very 
similar. 

Hobby Electronics. 

The new language Noddy and the Logo 
type Turtle Graphic commands would 
appeal particularly to the growing 
education market. 

Your Computer Nov 83. 

Applications are obviously going to 
suggest themselves in areas of the 
school curriculum, the fast-training of 
personnel in commerce, and in 
adventure-game writing. 

Hobby Electronics. 

The MTX expansion potential is well 
thought out. The key to both the MTX 
Ring system and to the Disc Drive 
systems is the communications (RS232) 
board mentioned earlier. 

Electronics and Computing Monthly. 


UPGRAD ABILITY 


The MTX 500/512 is part of an existing 
range of products which can be bought 
separately and integrated into a single 
powerful system, now. 



Silicon Disc RAM Board 256K fast 
access RAM 

There is plenty of room for expansion 
with the MTX and Memotech have 
planned a progression up to their small 
business machine with 80 column 
display (instead of the standard 40 x 24) 
Floppy discs, Silicon (or RAM) discs, and 
a hard disc under development. 

Personal Computing Today Feb 84. 

There are a multitude of sockets along 
the back consisting of two Joystick 
sockets, cassette connections, 
Centronics printer circuit, aerial socket, 
power socket and audio and video 
output. There is also provision for two 
RS232 sockets ... in addition the left 
hand end of the case has a large 
expansion socket with all the CPU 
signals on it - Memotech thoughtfully 
supply a plastic Blanking Plate to 
protect and conceal it when not in use. 
Popular Computing Weekiy Nov 83. 


CP/M is a registered trademark of Digital Research Inc. 


MEMOTECH 

Station Lane Industrial Estate 
Witney, Oxon, OX8 6BX. 
Telephone (0993) 2977 
Telex: 83372 MemtecG. 



Input/Output Monitor, Hi-Fi, Power, TV, Centronics, Cassette Mic and Ear, and two 
Joystick ports all come as standard; the twin RS232 ports are available as expansions. 
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With Centronics parallel interface 
and free BBC Micro dump listing. 

Options available: 

• Buffered RS232 interface. 

• Viewdata & RS232 interface. 

• Apple II interface. 

• IBM PC dump. 


Specifications: 

640 dots/line. 

84 dots/inch both axes. 

Friction feed rollpaper with single sheet 
feed A4. 

37cps in full colour. 

Ink cartridges, 4 million character life. 
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A fully comprehensive chess package. Ten 
levels of play, from novice to championship 
standard. Pitch your wits against the 
computer with this fast, versatile machine 
code program. 


The object of the game is to navigate each of 

five toads across a road and two rivers 

without being run down or drowning (toads 
can't swim). 

—ALICE IN- 
WONDERLAND 


A fully interactive machine code adventure 
game set in Wonderland. You play the part 
of Alice, and explore the fascinating world of 
Wonderland, full of excitement and 
suspense. Delve deep into tunnels, caves and 
wells in search of hidden treasure. 


Eliminate mushrooms and the descending 
segmented Kilopede to gain bonus points - 
avoid killer crabs, fleas, spiders and 
jellyfish which chase you across multiple 
levels of increasing difficulty. 

■■SUPER- 

MINEFIELD 


The object of the game is to get from one side 
of the minefield to the other without being 
blown up. You only get one life so be careful 
- not all the mines are visible. The only way 
you can tell how many mines are nearby is by 
looking at the mine detector in the top right 
hand corner of the screen. 


Run at high speed around the maze collecting 
treasure and fruit worth bonus points - but 
don't get caught by the Blobbo-eaters! 
Tactical dodging must be employed to avoid 
them. If you're caught or step on a skull and 
crossbones you lose one of your three lives. 


KNUCKLES 


Move Knuckles around his maze, using a 
joystick to kick Roks and Magic Squares. 
The object is to line up the Magic Squares, 
using the fire key, and so advance to the next 
level, gaining a level bonus. 

Please send for our free 
colour catalogue of Business, 
Education and Games Software. 

Illustration: Nick Mynheer. 

Continental Software Limited, 
Unit 23, Station Lane, 

Witney, Oxon 


KILOPEDE 





























A rubbish bin for your old 
has been. 


Yet more money 
bol 


■ Believe it or not, computers often suffer from amnesia. 

99% start off with large enough memories, but operating 
functions like text, colour, sound and more particularly high 
resolution graphics, take large bytes out of them. Leaving very 
little "useable" memory for programming and games. 

Not so the new Oric Atmos 48K. 

This is the one home computer that takes these normal 
working functions in its stride. 

Unlike other home computers it uses the highly sophisticated 
serial attribute handling method used by Viewdata and Teletext, 


in which the attributes are stored on the screen alongside the data, 
instead of taking up space in the memory. 

Thus the Oric Atmos never offers less than a healthy 37K 
of useable memory - even when the new colour printer and disc 
drive unit are attached. (Technical buffs see details overleaf). 

So it rivals the performance of the supposedly larger, more 
expensive Commodore 64K, which unfortunately loses 26K of its 
"elephantine" memory in high resolution graphics. 

It beats its immediate competitors like the Sinclair Spectrum, 
Dragon 32K, Vic 20 and Atari 600. 









for yet more The new Oric Atmos 48K. 

ons. 


It beats the Lynx 48K,which costs over a third more, 
yet loses 34K. 

It even beats the Acorn Electron and the BBC Micro which 
costs more than twice as much, yet loses 23K in high resolution 
graphics. 

And while this may surprise you, its totally in keeping with 
a company recognised in the computer industry for performance 
and innovation. 

Like its predecessor, the Oric-1, the Oric Atmos has the 
powerful loudspeaker and amplifier unit that prompted 'Which 


Micro" (November issue) to comment... "Its sound facilities have 
more in common with those of the £400 Beeb, than the rather 
pathetic beep of the Spectrum. At full volume it can compete with 
most arcade games .." 

Yet the Oric Atmos 48K costs a mere £170, including all the 
leads and adaptors you need to get it going. 

So if you’re buying a computer, remember our name. We 
could save you a fortune on bolt-ons... or wastepaper bins. 

The new Oric Atmos 48K.^5RjC 
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Canon X-07 
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looks atthe Canon X-07 , which boasts some very innovative features . . . 
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In the spring of 1983, at the Hannover 
Messe (the enormous trade fair held in 
Northern Germany every year), Canon 
Incorporated demonstrated, next to its 
AS 100 desktop computer (Benchtested 
in the December 1983 issue of PCW), its 
brand new portable computer, the 
X-07. As happens so often in this 
industry, it has taken from then till now 
for this machine to reach the European 
market in any quantity. To paraphrase 
Harold Wilson, a week is a long time in 
the computer business, and a machine 
which eight months ago looked attrac¬ 
tive, with some interesting and novel 
ideas incorporated, now looks much 
more ordinary. That said, the X-07 is 
still a machine which should find a 
place in the portable market, given 
what it offers for the price. 

It is certainly an attractive machine to 
look at, with its silver and black body 
contrasting nicely with the white keys 
and their black symbols. With the 
dimensions of a thickish paperback 
book, the machine is possibly the 
smallest portable on the market. It 
comes in a sturdy, silver-coloured 
plastic carrying case which hinges 
open to allow operation and has 
cut-outs at the sides to give access to 
the various interfaces provided on the 
computer. The keyboard (Qwerty) is 
notfull-size, norarethe individual keys, 
but it has a nice feel (albeit calculator- 
style). It does not, however, permit 
efficient touchtyping. I think that a 
slightly larger computer to make room 
fora proper keyboard, along the lines of 
the Epson HX-20 orthe NEC PC-8201 A, 
would have been a better choice. 

However, its small size does mean 
that it can be slipped easily into a suit 
pocket ortucked away in the corner of a 
briefcase, so it should appeal to the 
travelling businessman wanting in¬ 
stant computing facilities. 

Hardware 

The machine measures 200mm x 
130mm x 26.5mm and weighs only 
480g without the four AA penlight 
batteries. On the left hand side is a serial 
interface, the back has a volume control 
and an expansion interface, and on the 
right hand side is a parallel port, a 
contrast control for the LCD screen, an 
AC adaptor socket and a cassette plug. 
Underneath there are three covered 
pompartments: one to hold the four 
batteries; one to give access to the 
socket which receives the 8k extension 
RAM chip, and the third to hold the 
memory cards (of which more later). 

A four line by twenty character LCD 
screen is mounted in the top left hand 
corner. Next to this is the grille for the 
tiny piezoelectric speaker and then 
what looks at first sight to be a stylised 


flower logo but on closer examination 
proves to be a square white function 
key surrounded by the up, down, left, 
right cursor control keys. Then there are 
five blue function keys mounted under 
the screen and labelled FI to F5; to the 
side of these a re four white keys marked 
respectively INS(insert), DEL(delete), 
HOME/CLR(home cursor, clear screen) 
and OFF; and finally an orange col¬ 
oured ON/BREAK key. Underneath this 
line of keys is the keyboard proper, in 
almost standard Qwerty layout. There 
is only one SHIFT key, which has been 
placed below the keyboard to the left of 
the relatively small space bar; two extra' 
keys have been placed between the 


SHIFT key and the space bar — NUM 
(numeric keypad) and GRPHfgraphic 
characters); and lastly, to the extreme 
right of the space bar is the RETURN 
key, white on blue. 

The basic machine comes with 8k of 
RAM, but the Basic steals some of this, 
so that when you switch it on you are 
told that you have 6761 bytes free. The 
RAM can beexpandedtoa maximum of 
24k. Since all the RAM is battery-backed 
CMOS, whatever is in the memory is 
retained when the machine is switched 
off. The processor is the NSC800, the 
CMOS version of the Z80 and there is 
also a second processor, the T5834, a 
custom made CMOS chip for screen 


PCW 49 
































































Underneath the machine a recessed compartment allows the insertion of 
'memory cards'. 


and keyboard control. The Microsoft 
Basic interpreter is held in 20k of ROM, 
and the ROM area can be increased to 
42k. 12k of memory has been set aside 
for use by an expansion box which will, 
among other things, drive a full-size 
screen. 

A tiny piezoelectric speaker has been 
built into the machine but, mercifully, 
has a volume control, so that the beep 
which emanates from it every time you 
hit a key can be turned down low or 
even below the threshold of hearing. 
The sound can also be turned off by a 
Basic command, CONSOLE. The LCD 
screen displays four lines of twenty 
characters which now seem rather 
small in comparison to the NEC PC- 
8201A with its 40 x 8 format. Each 
character is formed in an eight high by 
six wide matrix, giving a pixel count of 
120 x 32. 

Graphics are also possible on the 
display, with each point being indi¬ 
vidually addressable. A contrast con¬ 
trol is also provided for the screen, so 
that it is possible to view it from 
different angles, which is a useful touch 
on a hand-held (or lap-placed) 
machine. The display scrolls vertically 
but not horizontally. This is a shame, 
since a window onto a larger screen 
(Osborne style) would have gone some 
way to offset the disadvantages of the 
small LCD. Six function keys (with the 
aid of the SHIFT key) make it possible to 
have twelve programmable functions 
available. Five of these keys are situ¬ 
ated under the screen and the last line 
can be used to display the function of 
each key. These five keys contain 
default functions which can be 
changed. These are: PRINT TIMES, 


PRINT DATES, CLOAD, CSAVE, 
LOCATE(X-Y cursor control), PRINT, 
LIST, SLEEP (turns the machine off but 
retains contents of screen), RUN and 
CONT(inue). The sixth function key, in 
the middle of the cursor control cluster, 
is empty. Use of the NUM and GRPH 
keys extends the keys available. The 
NUM toggles on and off a numeric 
keypad. This is formed by the original 7, 
8 and 9 keys plus the U, I and 0 keys 
which become 4, 5 and 6, the J, K and L 
keys which become 1,2 and 3, and the 
M key which becomes 0.1 do not regard 
this as a facility that I would greatly 
miss, but perhaps there are people who 
have entered so much numeric data in 
their time that their fingers automati¬ 
cally stray to the right and this might be 
of some use to them. 

The GRPH key brings into play a 
whole range of special characters, a 
generous sprinkling of the Greek 
alphabet, all the accented characters 
needed in French and German, the 
pound sign, the hearts, clubs, di¬ 
amonds and spade symbols and one or 
two others. To show you the character 
on each key, Canon has provided an 
overlay which I have managed to lose 
twice already. It seems to me that it 
would have been a lot simpler to 
have printed the graphic characters 
at the side of each key directly on 
to the body of the computer. The 
effect would be exactly the same and 
would prevent a lot of swearing on the 
user's part! 

The ASCII codes from 128 to 255 are 
used for special characters and two 
blocks of these— 128to 159 and 224 to 
255—can be redefined bythe userwith 
the Basic function FONTS. The block in 


the middle is reserved for Japanese 
characters. 

Cassette 

Saving to, and loading from, cassette 
proved to be no problem. I was using a 
small Tandy model and itquite happily 
cooperated at the 1200 baud transfer 
rate used by the X-07. The volume 
control was set around the half-way 
mark, but there was a fair margin either 
side at which it continued to work. The 
standard commands CLOAD and 
CSAVE are used, plus a verification 
command, CLOAD?. Given the small 
amount of storage (8k) available on the 
removable RAM cards, cassette tape 
must remain the best storage medium 
for the X-07, unless Canon intends to 
come out with some form of micro¬ 
drive. 

Memory cards 

One of the innovative features of the 
Canon X-07 is the facility to add to, or 
change part of, the memory by means 
of a memory card. This card, which has 
similar dimensions to a 'credit-card' 
calculator, and looks like one with the 
display and keyboard removed, is held 
in a compartment underneath the X-07. 
The cover of the compartment has a 
spring-loaded latch on which is 
mounted a power ON/OFF switch. Only 


The X-721 optical coupler facilitates 
communications with other 
peripherals. 
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All 

MICROCOMPUTERS 

ARE MADE 

FOR TOMORROW. 

BUT WHAT ABOUT 
THE DAY AFTER? 


Microcomputers are here to stay 

And some will stay longer than others 

Like the new People from Olympia 

A'true 16-bit machine so adaptable it'll be 
around for years to come 

With CP/M-86, MS-DOS and GSX-86 
graphics operating systems, there's a limitless 
range of software it can use 

Word processing, financial modelling, 
database filing, invoicing, stockcontrol, whatever 
your business there's a package to fit 

And when new software packages become 
available the People will be ready and waiting 

If your business grows, you won't 
outgrow it either 

You can upgrade the memory 
capacity from 128k bytes to 512k 
bytes whenever you require 

And a 10 megabyte hard disk 
can be added to increase the main 
storage capacity 

All the components are 
made to the highest 


CP/M-86 and GSX-86 are trademarks ol Digital Research Inc 
MS-DOS is a trademark of Microsoft 



specification Robust and reliable 

For instance, the keyboard and processor 
casings are made of metal, not plastic like 
most. (They're more sturdy and offer a more 
solid housing for the sophisticated circuits 
inside) 

You dont have to worry about mainten¬ 
ance either Our nationwide service network 
is just a phone call away 

Fill in the coupon and well arrange a free 
demonstration 

You’ll see how the People can handle your 
business information today and tomorrow 

- And well show you that tomorrow 

further away than you think 


Send to Flora Carson, Olympia International, FREEPOST 
199/205 Old Marvlebonc Road, London NW1 IYB 

Please send me further details on the new People Microcomputer I_I 

Please arrange a free demonstration □ 
Tick appropriate box 

Name 

Business Address 


1 


Tel No 
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0 Olympia International 
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Nothing On Earth Compares With 






THE DATABASE THAT LEAVES THE OTHERS GROUNDED 


DataFlex ... available in single and multi¬ 
user versions for 8 and 16 bit systems. Plus 
extensive support for local area networks. 

And with DataFlex, 16 bit operation means 
16 bit! Not 8 bit converted. That means at least 
12 open files with 10 indices and up to 6 fields 
per index. Just compare that with some other 
so-called 16 bit databases. 

Fully interactive transactional updating, 
multifile screens and reports, up to 125 data 
files, 255 fields, 4K per record and 8 

If you are going up in the world, 


megabytes per file ... these are just some of 
the attributes of DataFlex. 

CP/M and MS DOS compatible. You can 
use it with your SIRIUS, IBM PC, and 
EQUINOX EQUATOR to name a few. 

You can start with single user and expand 
to multi-user. MS DOS and CP/M networks, 
MP/M-86, Novell Sharenet, PC-net, DMS Hi 
net, TURBOdos. DataFlex supports all of these 
and many others. 

lift off with DataFlex. 



— — 16 ANNING STREET, 

NEW INN YARD, LONDON EC2A 3HB 


ltm 


z= r Telex: 27341 Telephone: 01-729 4460 


Exclusive United Kingdom Distributors for Data Access Corp, Miami, FL U.S.A. 
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when this switch is in the OFF position is 
it possible to slide the latch to one side 
and remove the cover. The card is then 
simply placed in the recess, connector 
side down, the cover replaced and the 
power switch set to ON. There are four 
different types of cards available: 4k 
and 8k CMOS RAM cards, each contain¬ 
ing a lithium battery for back-up when 
the card is removed from the computer; 
8k ROM cards; and 8k ROM/4k CMOS 
RAM cards, also lithium battery- 
backed. The ROM and ROM/RAM cards 
are used to provide pre-written pro¬ 
grams and applications. 

It is possible to set aside part of the 
RAM of the X-07 to hold files. Logically 
enough, this is called a RAM FILE area in 
the manual. Using the Basic command 
FSET,parameter, one can reserve any 
amount of RAM to this purpose up to 
the total RAM available less 87 bytes. 
This area is always taken from the top of 
RAM downwards. A 4k or 8k RAM card 
will always sit on top of the built-in 
RAM, and be contiguous with it, so the 
FSET command can be used to ensure 
that all the files you create will beheld in 
the RAM card. For example, with a 4k 
RAM card in place, the command FSET 
4096 will turn the card into a RAM FILE 
area. SAVE filename will place any 
program you create in the card, which 
can then be removed from the machine 
and stored safely for up to eighteen 
months, protected by the lithium bat¬ 
tery-backup. Just as in CP/M, the DIR 
command will list all the files in the 
RAM FILE area. The programs can be 
run by typing LOAD "filename" and 
then RUN, or simply RUN "filename". 


Memory map 

FFFF 

B000 

8000 

6000 

4000 

2000 

0000 


Basic ROM 


For Extension 


Optional Memory 
Card (ROM) 


Optional Memory Card 
(Memory Socket) 


Optional Memory Card 
Or Socket 
(RAM) 


RAM 


Peripherals 

One of the features that is still unique to 
the X-07, as far as I know, is the 
capability to communicate with 
peripherals or, indeed, with other X- 
07s, without physical connection. This 
isaccomplished usingtheX-721 optical 
coupler, which plugs into the serial 
interface at the side of the X-07' and 
provides infra-red communication with 
a similarly equipped X-07 or, via a 
second X-721 and an RS232C level 
convertor (X-722), with a peripheral 
device, such as a printer. Transmission 
speed can beset between 100 and 2400 
bauds and the maximum range is 
approximately five metres. Unfortu¬ 
nately, this device was not available at 
the time of the Benchtest, but I did see 
one in action at the distributors linking 
an X-07 to a printer and it did appearto 
be performing faultlessly at a distance 
of about three metres. (See the photos 
here.) 

Two printers are available for plug¬ 
ging directly to the X-07. There is a 
4-colour graphic printer/plotter, with 
specifications remarkably similar to 
that of the Oric MCP-40: prints in red, 
green, black and blue; 114mm wide 
plain paper, up to eighty characters per 
line; X-Y plotting; a printing speed of 
ten characters per second; and a 
Centronics interface. There is also a 
smallthermal printerwhich printsupto 
35 characters per line at a speed of 20 
characters per second onto 57mm wide 
paper through the serial interface. 

I mentioned earlier the RS232C level 
converter, model X-722. This is used to 
provide a standard 25-pin serial inter¬ 
face for connection to various peripher¬ 
als. It is needed since the serial output 
from the X-07 has only the minimum 
nine pins needed to conform to RS232C 
specifications. It also provides powerto 
the optical coupler used at the peri¬ 
pheral end of an infra-red link. 

Finally, there will be an expansion 
box principally to provide output to a 
full-size monitor screen, but this is not 
yet available. 

Basic 

The version of Microsoft Basic im¬ 
plemented on this machine lacks one or 
two things that I miss, like AUTO and 
RENUM, but it does have a screen 
editor, even if it is a little screen. It also 
has a few additions which are worth 
describing: 

TIMES and DATES. These take advan¬ 
tage of the built-in clock. 

STARTS. This is an auto-start string, 
and is best demonstrated by giving an 
example of its use. By putting the 
commands RUN and RETURN in the 
STARTS and then turning the machine 


off not with the normal OFF button but 
with an OFF1 command, any program 
left in the text area of RAM will be run 
whenever the machine is turned on. 
This function can be suspended with 
the OFF2 command. 

ALMS. This is an alarm which can be set 
for the year, month, day, day of the 
week, hours and minutes. It will sound 
for one minute and functions even if the 
computer is switched off. It is set by one 
of the parameters of the CONSOLE 
command. 

SCREEN (X, Y). This returns the ASCII 
code of the character located at the 
position indicated by the X, Y para¬ 
meters. 

STICK. This returns the status of the 
cursorkeys.Owill be returned if nothing 
is depressed, 1 if the UP key is 
depressed and 2 if the UP key and the 
RIGHT key are depressed simul¬ 
taneously, 3 if the RIGHT is depressed 
and so on around the clock up to a value 
of 8. 

LOCATE. This positions the cursor at 
one of the eighty character positions on 
the screen • 

CONSOLE. This has several para¬ 
meters allowing you to: set the 
line at which you wish scrolling to 
start and the number of lines you 
want to scroll; display the labels of 
the function keys below the keyboard; 
activate or silence the beep which 
accompanies a key press; and activate 
or cancel the key auto-repeat. 
CONSOLE@. This has parameters to 
turn the alarm on and off and to set the 
keyboard to the normal alphanumeric 
mode, Kana mode (Japanese charac¬ 
ters), graphic mode or ten-key mode. 
STRIG.Thisisan unusual one. It returns 
the status of the space bar and function 
key 6 (the one in the middle of the cursor 
control cluster). A = STRIG(O) will put 
-1 in A if the space bar is depressed, 0 if 
not. A = STRIG(I) works similarly for 
function key 6.1 assume it is to be used 
in conjunction with STICK for games 
programs. 

Finally, there are several graphic 
commands and one sound command: 
CIRCLE. That's right, it draws a circle. 
LINE. You've got it! 

PSET. Puts a dot at a specified X-Y 
coordinate. 

PRESET. Erases same. 

POINT. Checks for a dot. 

BEEP. This is the sound command. It 
has only two parameters, tone and 
duration and covers four octaves. 
Despite its single-note limitations and 
restricted range, my wife had a lotoffun 
entering and running a program from 
the manual which turned part of the 
computer keyboard into a piano 
keyboard. 

As the Benchmarks show, the Canon 
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version of Microsoft Basic is not parti¬ 
cularly sparkling, being considerably 
slower than the Hewlett Packard HP- 
75C, the Epson HX-20 and the Tandy 
Model 100, and being positively put to 
shame by the results obtained by David 
Tebbutt with the NEC PC-8201 A. 

This is even more surprising when 
one considers that the clock rate of the 
X-07 is 3.84MHz. This is, I feel, a serious 
drawback to this machine, since the 
type of customer who is prepared to 
pay out the money to have computing 
capacity at his/her fingertips is also 
likely to be the person who wants quick 
results from said computer, and a Basic 
this slow is not going to give it. 

Documentation 

The documentation takes up more 
room than the box in which the 
computer was delivered. There are 
three glossy-covered A5-size manuals: 
Programming For Beginners , User's 
Guide and Basic Reference Manual. 
There is also a 16-page folding card for 
quick reference to the Basic commands 
and functions. Programming For Be¬ 
ginners contains 210 or so pages, 
clearly laid out in two colour (light blue 
and black) text, diagrams and 'amus¬ 
ing' sketches. Chapter one explains 
what a program is, encourages the use 
of flowcharts, gives a few tips on 
writing efficient programs, and shows 
howto save in the RAM file area and on 
cassette. Chapter two runs through 
basic Basic. Chapter three describes 
several practical programs to consoli¬ 
date what was learned in Chapter two, 
while Chapter four contains programs 
which demonstrate the different fea¬ 
tures of the X-07: sound; graphics; 
colour printer; optical coupler, and so 
on. Chapter five is dedicated to a games 
program of interplanetary commerce 
called, appropriately enough, 'Space 
Trader'. It provides a listing of the 
complete program and also explains in 
detail how the prog ram works. 

The manual is clearly written, in 
good, if not absolutely perfect English, 
and is much better than some 
Japanese-written 'English' manuals I 
have read. 

The User's Guide , which is the 
thinnest offering at 136 pages, starts 
with the unpacking of the machine and 
then goes on to explain its functions. It 
also contains details on the internal 
workings of the Basic, listing things 
such as the addresses for each pointer 
and the pattern and format of the 
variable area. At the very back of the 
manual can be found all the interface 
specifications, which include the pin¬ 
outs for the serial, parallel, cassette and 
expansion interfaces. 

The Basic Reference Manual , 180- 


odd pages long, is fairly standard issue, 
with a couple of chapters dedicated to 
the 'grammar' of Basic, then a descrip¬ 
tion of the commands in alphabetical 
order, followed by the functions. A 
useful index, which groupsinstructions 
and functions under headings such as 
'Graphic Instructions', 'Variable Re¬ 
lated Instructions' and 'File Related 
Instructions' is also included. 

Overall, I think that the documenta¬ 
tion is more than adequate and a 
welcome relief to someone who has 
suffered the rigours of CP/M manuals. 

Applications software 

There are three application programs 
which will be available initially for the 
X-07, all of them on the drop-in memory 
cards: File Card — a file management 
program; Table Card — for the prepara¬ 
tion of table layouts; and Graph Card — 
for the graphic presentation of data, pie 
charts, bar charts, line graphs, and so 
on. 


Prices 

CanonX-07hand-held £ 

computer(8k) 265 

8k memory extension 
(CMOS RAM) 80 

4k memory card (CMOS RAM) 45 

8kmemorycard (CMOS RAM) 85 

8kmemory card (RAM) 47 

12k memory card (8k ROM/ 
4kCMOSRAM) N/A 

X-721 opticalcoupler(infra-red) 86 
X-722 RS232C level convertor 53 

X-7104-colour graphic printer 170 

X-711 thermal printer 82 

XP-1 lOFilecard 48 

XP-120Tablecard 48 

XP-130 Graph card 48 

8k memory extension 
(CMOS RAM) 45 


The X-07 is not yet available in the UK. 
Sterling prices given here are 
approximate and have been converted 
from Dutch guilders. 


Conclusions 

I enjoyed using the machine, and 
particularly appreciated its portability. 
However, this portability is severely 
restricted by the life of the four AA 
batteries, which only allow about eight 
hours of operation. (With the machine 
switched off, they provide a back-up 
capability for the CMOS RAM of about 
one thousand hours.) An AC adaptor is 
available, but then the machine is no 
longer truly portable. 

The RAM cards are a good idea, but 
their limited capacity prevent them 
from being a viable alternative to other 
storage media — that is, tapes and 
disks. 

The infra-red communication capa¬ 
bility is also a good idea, but its 
usefulness would seem to be limited to 
a medium-size office where you needto 
switch frequently between two differ¬ 
ent printers — say, a daisywheel and a 
dot-matrix, otherwise a cable would do 
just as well. The size of the machine 
makes it very convenient to slip into a 
briefcase but prevents it from taking a 
full-size keyboard. This precludes its 
use as a word processor, which is 
another application that Canon is 
claiming for it. 

Canon talks about one of the applica¬ 
tions of the X-07 being its use as an 
'electronic notepad'. This, I think, is the 
best description of it. If this idea is 
pushed then, with Canon's well-known 
name in the industry, it should sell, but 


will hardly set the world alight. E3D 


Benchmarks 

BM1 3.9 

BM2 11.5 

BM3 32.0 

BM4 35.8 

BM5 38.1 

BM6 58.3 

BM7 78.9 

BM8 379.6 


All timings in seconds. Fora listing 
of the Benchmark programs see 
'Direct Access'. 


Technical specifications 

CPU 

NSC800 (CMOS Z80) 

RAM 

8k (expandable to 24k) 

ROM 

20k (expandable to 42k) 

Display 

Four lines of 20 characters, 32 x 120 pixels 

Keyboard 

68 keys, including six function keys (giving 12 
functions with SHIFT key). Graphic character access 


via GRPH key 

External storage 

RAM (interchangeable lithium battery-backed cards). 
Cassette (600 baud) 

I/O 

Centronics parallel, RS232, Cassette, Expansion 

Built-in software 

Microsoft Basic 

Applications 

File Card (Database); Table Card (Spreadsheet); and 
Graph Card (Graphics) 

Dimensions 

200mm x 130mm x 26.5mm 

Weight 

480g (excluding batteries) 

Powersupply 

Four AA penlight batteries or AC adaptor 
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From the beginning of time man 
has been fascinated by his inability 
to solve even his simplest problems 



And man’s knowledge was vast. 

- And so were his problems. But he 
was no nearer solving them ... 



As man’s knowledge grew, so did 
his problems ... and so did his 
inability to solve them ... 



From the beginning of Delta, man 
has been fascinated by his ability 
to solve even the most complicated 
problems quickly and effortlessly. 


Delta is the most comprehensive and sophisticated database program on the market today. Faster and more powerful than ever 
before. Delta offers a unique "three dimensional" file structure. Users can create their own records, sort, select, print reports, 
labels and print automatic personalised letters, do calculations, and link to other software including Lotus 123, Multiplan, 
Wordstar, Peachtext, etc. Users can design their own "menu" of options, thus producing dedicated database systems. Delta is 
perfect for stock recording, personnel, parts files, clients records, brokers, libraries. Local Authority records, etc, etc, etc. 
Available for most business microcomputers with the PCDOS, MSDOS or CP/M operating systems, including the IBM PC, 
SIRIUS, APRICOT, XEROX, EPSON, WANG, and many more. Full colour guide, plus technical specification free on request 
on Guildford (0483) 898545. 



DELTA 

COMPSOFT DATA MANAGEMENT SYSTEM 


COMPSOFT Ltd., Hallams Court, Shamley Green, 
Nr. Guildford, Surrey GU4 8QZ, England. 

Tel: Guildford (0483) 898545 
Telex: 859210 CMPSFT 
























Illustration by Tony Hannaford 


Newcomers 
start here 

rh/s/sourun/queqiv/c/r-referencegu/c/e,repr/nfedei'ery 
months to help our readers pick theirwaythrough themost 

importantpiecesoUnecessaryjjargonfoun^^ PCW. 

WhHe it's in no way totally comprehensive, we trust you 7/ 

findita usefulintroduction. Happy microcomputing! 


Probably the first thing you noticed on 
picking up this magazine for the first 
time was the enormous amount of 
unintelligible-looking jargon. In the 
words of The Hitch-hiker's Guide to the 
Galaxy: Don't panic! Baffling as it may 
sound, the jargon does actually serve a 
useful purpose. It's a lot easier to say 
VDU, for example, than 'the screen on 
which the computer's output is display¬ 
ed'. This guide is intended to help you 
find your way around some of the more 
common 'buzzwords' you're likely to 
come across in the pages of PCW . 

For those completely new to comput¬ 
ing, let's start with the question: What is 
a microcomputer? We can think of a 
micro as: a general-purpose device in 
contrastto a typewriter, which can only 
be used for typing; a calculator, for 
performing calculations; a filing 
cabinet, for filing information, to name 
just a few of its functions. A micro can 
do all these things and more. 

If it's to be of any use, a general- 
purpose device needs some way of 
knowing what to do. We do this by 
giving the computer a set of logical 
instructions called a program. The 


general term for computer programs is 
software. Every other part of a micro¬ 
computer system is known as hard¬ 
ware: 'Ifyoucantouch it, it's hardware.' 

Programs must be written in a form 
the micro can recognise and act on — 
this is achieved by writing the instruc¬ 
tions in a code known as a computer 
language. There are literally hundreds 
of different languages around, the most 
popularofthesebeing Basic. Basicisan 
acronym of Beginners' All-purpose 
Symbolic Instruction Code. Although 
originally intended as a simple intro¬ 
ductory language, Basic is now a 
powerful and widely used language in 
its own right. 

Other languages you're likely to 
come across in PCWare Forth, Pascal, 
Logo, C and Comal to name but a few. 
These are known as high level lan¬ 
guages because they approach the 
sophistication of a human language. 
You'll also see references in PCW to the 
low level languages, assembly lan¬ 
guage and machine code. We ll look at 
these in a moment. 

The heart of a micro, the workhorse, 
is the processor or Central Processing 


Unit (CPU). The processor usually 
consists of a single silicon chip. As with 
computer languages, there are a num¬ 
ber of different types of processor 
available, the Z80,6502,6800 and 8088 
being just a handful (literally!) of the 
types in common use. The processor is 
nothing magical — it's just a bunch of 
electronic circuits. It's definitely not a 
'brain'. 

As it's electronic, the processor's 
circuitry can be in one of two states: on 
or off. We represent these two states by 
binary (base two) notation, the two 
binary digits (known as 'bits') being 0 
and 1. It's possible to program compu¬ 
ters in binary notation, otherwise 
known as machine code (or machine 
language) programming. 

Machine code is called a low level 
language because it operates at a level 
close to that 'understood' by the 
processor. Languages like Basic are 
known as high level languages because 
they are symbolic, operating at a level 
easily'understood by people but not 
directly understood by the processor. 

Between high level languages and 
machine code is a low level language 
known as assembly language or, collo¬ 
quially, assembler. This is a mnemonic 
code using symbols which the proces¬ 
sor can quickly convert to machine 
code. 

Since everything has to be converted 
into binary form before the processor 
can make sense of it, we need some sort 
of code to represent each character to 
be processed by the computer. In order 
to simplify communication between 
computers, a number of standard 
codes have been agreed on. The most 
widely used of these codes is the 
American Standard Code for Informa¬ 
tion Interchange, ASCII. This system 
assigns each character a decimal num¬ 
ber which the processor can then 
convert to its binary equivalent. 

A program written in a high level 
language must be converted into bin¬ 
ary before the processor can carry out 
its instructions. We could of course do 
this manually, but since this is exactly 
the sort of tedious job computers were 
designed to do for us, it makes much 
more sense to write a program to do it. 

There are two types of program to do 
this translation for us. 

The first of these is a compiler which 
translates our whole program per¬ 
manently into machine code. When we 
compile a program, the original high 
level language version is called the 
source code while the compiled copy is 
called the object code. Compiled prog¬ 
rams are fast to run but hard to edit. If 
we want to change a compiled prog¬ 
ram, we either have to edit it in machine 
code (extremely difficult) or we have to 
go back to a copy of the source code. For 
this reason there is a second translation 
program: an interpreter. An interpreter 
waits until we actually run (use) the 
program, then translates one line at a 
time into machine code — leaving the 
program in its original high level 



A schematic view of a microcomputer system 
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language. This makes it slower to run 
than a compiled program, but easier to 
edit. 

There are two unusual Basic words 
you're likely to come across: POKE and 
PEEK. When you program in a high 
level language, you are normally un¬ 
able to choose in which part of the 
machine's memory the processor will 
store things. This makes programming 
easier as you don't need to worry about 
memory locations, but slows down the 
program since the processor has to 
'look up' addresses for you. Using the 
POKE command, however, you can 
'poke' a value directly into a desired 
memory address. 'POKE 10000,56', for 
example, puts the value 56 into mem¬ 
ory location 10000. PEEK allows you to 
examine the content of a particular 
memory address. If you were to follow 
theabove poke with 'PEEK(10000)',the 
computerwould respond by displaying 
the value 56. POKEing and PEEKing is 
normally done to increase program 
speed, but may also allow us to do 
things which could not be done through 
Basic. 

So far, we have a processor and a 
program. Since a computer needs 
somewhere to store programs and 
data, it needs some kind of memory. 
There are two types of memory: Read 
Only Memory (ROM) and the badly- 
named Random Access Memory 
(RAM). ROM is so-called because the 
processor can 'read' (get things out of) 
its contents, but is unable to 'write to' 
(put things in) it. 

ROM is used to store firmware, the 
name given to software permanently 
available on the machine. An interpre¬ 
ter is a typical example of firmware 
(stick with it: it gets easier!). 

RAM differs from ROM in two impor¬ 
tant ways. Firstly, you can write to it as 
well as read from it.Thismeansthatthe 
processor can use it to store both the 
program it is running and data (in¬ 
formation). The second important dif¬ 
ference is that RAM needs a constant 
power supply to retain its contents: as 
soon as you switch the computer off, 
you lose your program and data. 

There is a type of RAM, known as 
CMOS RAM, which requires only a tiny 
amount of power to retain its contents. 
This is found in portable computers like 
the Tandy 100 and the Gavilan MC. It is 
usually powered by small ni-cad 
batteries so that programs and data are 
retained even when the main power is 
switched off. At present, CMOS RAM is 
extremely expensive and is not likely to 
be used in desktop machines for a little 
while yet. (CMOS stands for Com¬ 
plementary Metal Oxide Semicon¬ 
ductor). 

Memory is described in terms of the 
number of characters we can store in it. 
Each character is represented by an 8 
bit binary number. 8 bits make one byte 
and 1024 bytes make one Kilobyte or 
Ik. 32k, for example, means that the 
computer can store about 32000 char¬ 
acters in its memory. If 1024 sounds like 


an odd number, remember that every¬ 
thing is based on the binary system, 
thus 1,2,4,8,16 . . . 1024 being the 
nearest binary multiple to 1000. 

While we're on the subject of bits, 
you'll often see computers and their 
processors described in terms of their 
bit power: 8-bit, 16-bit, 32:16-bit a n d so 
on. This is a means of describing how 
large a binary number the processor 
can handle in one chunk. A binary 
number, incidentally, is known — con¬ 
fusingly — as a word. An 8-bit proces¬ 
sor, for example, can handle 8-bit 
words, that is, up to 11111111 (255 in 
decimal). Anything largerthan this has 
to be broken down into manageable 
chunks before it can be processed. 

A 16-bit machine can handle bigger 
chunks of data at a time. This means it 
can handle ('address') larger amounts 


of memory at one time. This is why 
most 8-bit machines have a maximum 
of 64k RAM while 16-bit micros usually 
have 128k upwards. 

As 16-bit processors can handle 
larger words than an 8-bit machine, 
they ought to be twice as fast. In 
practice, however, there is a little more 
to it than that. While it may take a 16-bit 
machine half as long to work out that 
2+2=4, the actual processing is only 
part of the story. 

The result of the calculation has to be 
placed into the appropriate memory 
location, passed to the screen or 
whatever is required. The transfers to 
and from the processor are often made 
in 8-bit form; this is why you'll hear 
people arguing that certain processors 
are not 'true' 16-bit. If the problem has 
to be handed to the processor in 8-bit 


form, turned into 16-bit, calculated and 
then the resultturned back into 8-bit for 
transfer elsewhere, there may be little 
or no saving in time over an 8-bit 
system. 

The other factor affecting speed is 
that the actual processing may form 
only a small part of the overall opera¬ 
tion. A word processor, for example, 
spends most of its time passing files to 
and from disk and waiting for the userto 
type the next character. The processing 
itself consumes very little time. And if 
you look at the Benchmarks summary 
(PCW, December 1983, pp. 238-241), 
you'll see some 8-bit machines beating 
their 16-bit rivals — even in processor- 
bound operations like the PCW 
Benchmarks. 

Returning to the subject of RAM for a 
moment,awordofwarning: Don'trush 


out with your new-found understand¬ 
ing to buy the machine offering you the 
most RAM for your money. Quite aside 
from the fact that the amount of RAM is 
by no means the only consideration 
when buying a micro (no matter how 
much manufacturers may stress it), 
different machines use differing 
amounts of RAM for things like 
graphics. Always check how much 
RAM is actually available to the user for 
program storage. Machines which 
proudly proclaim '64k' may well leave 
you with lessthan half ofthisin whichto 
store Basic programs and data. 

There are numerousformsof perma¬ 
nent or back up storage, but by far the 
most common are floppy disk, floppy 
tape and cassette. 

Floppy disks or diskettes are circular 
pieces of thin plastic coated with a 



PCW 57 

































magnetic recording surface similar to 
that of tapes. The disk, which is 
enclosed in a protective card cover, is 
placed in a disk drive. Disk drives 
comprise a high-speed motor to rotate 
the disk and a read/write head to record 
and 'play back' programs and data. 

The disk is divided into concentric 
rings called tracks (similar to the tracks 
on an LP) which are in turn divided into 
small blocks by spoke-like divisions 
called sectors. 

There are two methods for dividing 
the disk into sectors. One method is 
called hard sectoring, where holes 
punched in the disk mark the sectors, 
and the other is soft sectoring where 
the sectors are marked magnetically. 
The reason that disks from one 
machine can't be read by a different 
make is that each manufacturer has its 
own way of dividing up the disk. 
Recently, however, manufacturers 
have apparently begun to acknowledge 
that this situation can't go on forever, 
and they are working on making their 
disks compatible. 

Since the computer needs some way 
of organising the disk, we have a 
program called a Disk Operating Sys¬ 
tem (DOS), usually known simply as the 
Operating System (OS). The operating 
system does all the 'housekeeping' of 
the disks, working out where to put 
things, letting the user know what is on 
the disk, copying from one disk to 
another and so on. As you might expect 
by now, there are lots of different 
operating systems available, each with 
its own advantages and disadvantages. 
The three most popular OSs are CP/M 
(Control Program for Micros), MS-DOS 
(Microsoft Disk Operating System) and 
PC-DOS (Personal Computer Disk 
Operating System). MS-DOS and PC- 
DOS, incidentally, are all but identical. 

Disks can support what are known as 
random access files. That is, you can 
randomly choose a point in a file and 
the drive head will move directly to that 
point. You can then edit the file, and 
only the blocks affected will be rewrit¬ 
ten. The rest of the file remains 
unchanged. 

Floppy disks provide a reasonably 
fast and efficient form of secondary 
storage and are cost-effective for busi¬ 
ness machines. For home computers, 
however, the usual form of program 
and data storage is on ordinary cassette 
tape using a standard cassette recor¬ 
der. This method of storage is slow and 
unreliable, but is very cheap and 
adequate for games, for example. 

Cassettes can support only serial 
access files. That is, whenever a file is to 
be edited, the wholefile must be written 
back to the tape. This makes certain 
applications — word processing being 
a prime example — extremely tedious. 

Floppy tape drives are a compromise 
between speed and cost. They use a 
small continuous looptape which, like a 
disk, is divided into blocks. Floppy tape 
drives rely on serial access files, but by 
rotating the tape at high speed and 


using the block markers, they can 
simulate random access files. The 
Sinclair Microdrive is a floppy tape 
drive. 

Another type of disk you'll see 
referred to is the hard disk. This is an 
extremely efficient method of storing 
large amounts of data. Hard disk 
capacity generally starts at around 
lOMbytes (10 million bytes) and rises 
to . . . well, you name it. Besides offer¬ 
ing a much greater capacity than 
floppies, hard disks are more reliable 
and considerably faster. They are, 
however, much more expensive than 
floppy drives. 

Since computers need some way of 
communicating with the outside world, 
we need input and output devices. 
Input and output devices include all 
mannerofthingsfrom hard disk units to 
light pens, but the minimum require¬ 
ment for most applications is a type¬ 
writer-style keyboard for input and a 
TV-like Visual Display Unit for output. 
The Visual Display Unit is variously 
referred to as a VDU, Cathode Ray Tube 
(CRT) and monitor. 

The various component parts of 


a computer system (processor, key¬ 
board, VDU, disk drives, and so on, may 
all be built into a single unit or they may 
be separate, connected by cables. 

Take this paragraph slowly and it will 
make sense! When a computer com¬ 
municates with an outside device, be it 
a printer or another computer, it does 
so in one of two forms — parallel or 
serial. Parallel input/output (I/O) re¬ 
quires a number of parallel wires. Each 
wire carries one bit, so with eight wires 
we can transmit/receive information 
one byte at a time (8 bits = one byte, 
remember). Serial 1/0, in contrast, uses 
a single wire to transmit a series of bits 
one at a time (that's why it's called 
serial), with extra bits to mark the 
beginning and end of each byte. 

To enable different devices to com¬ 
municate with each other in this way, 
standards have been agreed for diffe¬ 
rent interfaces. An interface is simply a 
piece of circuitry used to connect two or 
more devices. The most common 
stardard serial interface is the RS232 (or 
V24) while the Centronics standard is 
popular for parallel interfaces. 

When two computers want to com¬ 
municate with each other over a dis¬ 
tance, there are again two ways of 


doing it (nothing is ever clear-cut in the 
world of micros — you'll get usedto it). 
Both methods use the public phone 
network. The first is known as an 
acoustic coupler. This simply plugs into 
your computer, and has a receptacle 
into which you place your telephone 
handset. The acoustic coupler is conve¬ 
nient in that you can unplug it from one 
computer and plug it into another one 
in a matter of seconds. They are 
generally slow, however, and prone to 
interference. 

The alternative method is to use a 
modem. Unlike an acoustic coupler, a 
modem is wired into the telephone 
system and you should get permission 
for this from British Telecom. 

A term you'll hearused inconnection 
with acoustic couplers and modems is 
baud rate. The baud rate is a measure of 
the speed at which a device can 
transmit and receive data. You can 
safely think of the baud rate as being 
bits-per-second, though the accurate 
definition is a little more complex. 
Therefore, a 300-baud modem can 
transmit/receive data at the rate of 300 
bits (about 50 characters) per second. 


A 1200/75 modem means that it 
receives at 1200 baud but transmits at 
75. Most modems are 1200/75 and 
acoustic couplers 300/300. By way of 
comparison, saving programs to cas¬ 
sette is normally done at between 300 
and 1500 baud. 

Finally, communications between 
computers is either full or half duplex. 
Full duplex is when the machine 
receiving the data echoes it back to the 
machine transmitting it and says 'This 
is what Ithinkyou said — isthat right?'. 
If it's wrong, the section will be 
transmitted again. Half duplex is where 
no checking is made. If you're ever 
unsure of which to use, start with full 
duplex. If everything you type appears 
on your display twice, then you should 
switch to half duplex. 

Now that you know the jargon, you'll 
excuse me while I go and initiate a file 
transfer from secondary memory to 
RAM in order to engage in some real 
time interactive processing with 32k 
8-bit micro, using a direct entry input 
device and cathode-based visual feed- 
backsystem.l nevercould resistagame 
of Pacman. 
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SOFTWARE CENTRE 


CP/M CP/M-86 MSDOS 


MICROPRO SOFTWARE SYSTEM 

WORDSTAR: Best selling professional Word Processing software; On 
screen formatting, Block manipulation, File read/write, Simultaneous 

Editing and Printing.£295 

MAILMERGE: Enhancement for document personalisation and mailing 

applications.£145 

SPELLSTAR: Enhancement for checking spelling and maintaining 

spelling dictionaries.£145 

STARINDEX: Useful package for creation of Table of Contents, Index, 
List of Figures. Interfaces to Wordstar to improve document 

presentation quickly and easily.. £116 

INFOSTAR: Impressive Data Base system combining the power of 

Datastar with the flexibility of Reportstar.£295 

DATASTAR: Screen based Data Entry, vetting and retrieval system. 

Screen formats under user control.£175 

REPORTSTAR: Powerful report generator, provides much needed 
enhancement to Datastar for report production and transaction 

processing.£210 

CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro 
products.£116 


NB: 


Combination prices — WS/MM 
£390; WS/MM/SP/SI £495 



DATABASE MANAGEMENT 

FORMULA II: Unique information management system with excep¬ 
tional capabilities for Application Generation. Multiple files and 
indexes, transaction processing, interactive, no programming language 

required. £495 

dBASE II: The most popular of data management systems, very powerful 

application generator. £437 

QUICKCODE: Add-on facility for dBASE programmers to speed development 

process by generating dBASE command files. £200 

dGRAPH: Extremely useful program for graphical representation of dBASE and 

user created data files.£200 

dUTIL: Utility to speed up dBASE execution. £69 

CARDBOX: Highly popular electronic card index system. Easy to use, with 

powerful retrieval facilities. £155 , 

FRIDAY: End user file management system from the authors of dBASE 

definition, input and reporting under user control. 

RESCUE: UK written database management system. 

DMS: Well accepted data management system from Compsoft. 


I. File 

£195 

£295 

£195 


Telesystems Ltd 

The Geans 3 Wycombe Road Prestwood Bucks HP16 ONZ Tel: 02406 6365 


Microsoft 


LANGUAGES 

CP/M MSDOS Digital Research 


CP/M CP M-PCDOS 
86 


BASIC Interpreter £259 £259 

BASIC Compiler £295 £295 

FORTRAN Compiler £369 £259 

COBOL Compiler £549 £549 

C Compiler £365 

PASCAL £259 

BUSINESS BASIC £440 

Comp 

MACRO ASSEMBLER £149 FILESHARE 


CBASIC Interpreter £100 £217 

CBASIC Compiler £333 £400 £400 

PASCAL/MT + £233 £400 £400 

C Compiler £233 £233 

PERSONAL BASIC Int £100 

CIS COBOL £425 £425 

FORMS-2 £110 £110 


£250 £425 


SUPERSOFT C Comp £185 £185 
PRO FORTRAN £220 


SUPERSOFT BASIC 

Compiler 

PRO PASCAL 


£200 £200 
£220 £320 £320 


UTILITIES 

ASCOM: The most flexible asynchronous communications package available to 
the micro world. Interactive, batch, menu-driven. Available for CP/M, CPM-86, 

MS PCDOS.£135 

BSTAM: Simple communications program for exchanging files between CP M 

systems.£135 

TRANSFER: System for exchanging files between CP M systems Provided with 

full 8080 source code. £130 

CONVMS: Operating system converter Runs MSDOS programs under CP M-86 

£70 

CONVCP: Operating system converter Runs CP M-86 programs under MSDOS 

£70 

SID ZSID: Disassembler for 8080 and Z80 programs £69 

DISKEDIT: Facility for editing disk held data by sector Invaluable aid £70 
IBM CP M COMPATIBILITY: Set of programs that enable IBM 3740 disks to be 
used on CP/M, permitting transfer of files to/from IBM mainframes £110 

SPP: Speed Programming Package for use with Pascal/MT+.£133 

XLT86: Converts 8080 assembler code to 8086 £106 

EM80 86: Emulator to run CP/M software under CP/M-86 £70 

DISPLAY MANAGER: Screen handling productivity aid for Digital Research 

compilers. £267 

ACCESS MANAGER: File handling productivity aid for Digital Research compilers 

£200 


APPLICATIONS 

MULTIPLAN: Exceptional electronic worksheet from Microsoft 

£199 

MULTI-TOOL WORD: Microsoft’s advanced Word Processor 

with optional Mouse for added flexibility.£275 

SUPERCALC: Fast action spreadsheet and planning aid £200 
MICROMODELLER: Financial planning system for model 

building. £250 

GRAPHSTAT: Versatile statistics and graphics package for the 

Epson QX10, IBM-PC and Sirius.£195 

ALIAS ACCOUNTS: Fully integrated accounts system with 

inbuilt hooks to dBASE II.£1200 

ALIAS PAYROLL/SSP: Standalone or integrated system with 

optional links to ALIAS accounts.each £600 

RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC 

source code.each £300 

RCS PAYROLL: Full function, highly used package. £500 

STATISTICS PACK: Over 25 easily used routines in MBASIC 

£120 

MATHS PACKAGE: Interactive routines (40+) in MBASIC £120 


MISCELLANEOUS 

CP/M 2.2: Standard operating system on 8" disk. £100 

CP/M-86: Standard 16-bit operating system. £167 

SUPERSORT: Full function Sort/Merge/Selection package 

£145 

MSORT: Standalone and COBOL hosted Sort package... £143 
MAGSAM: MBASIC utility to provide multi-key ISAM file 

facilities. £130 

TOUCH N’ GO: Teach yourself keyboard skills... £25 

MICROSOFT MOUSE: Mouse, interface card and software 

£140 

OPTIMISER: Interactive Linear Programming package £325 
PROSTAR TRAINING GUIDE: Independent instruction on the 
use of MicroPro ‘STAR’ products. £30 


PLEASE CALL FOR FULL LIST 


DEALER ENQUIRIES INVITED 
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JUST ARRIVING AT DEANS 

THE NEW MTX SERIES 



MTX 500 computer. The MTX’s 24k ROM 

has several languages such as MTX Basic Logo and 
Noddy ROM routines include an assembler/dis¬ 
assembler with screen display of the 280 CPU 
registers, memory and program which can be 
manipulated from the keyboard. Pascal is available 
as an add-on ROM pack. The MTX 500 has 32k of 
user RAM as standard (64k on 512) expandable to 
512k plus 16k of video RAM controlled by a separate 
video processor. Soon available FDX and HDX 
systems. 


MTX500 £275 
MTX 512 £315 


COMMODORE 64 


£199 


INCLUDING £10 

FREE 

SOFTWARE 

SINGLE DISK DRIVE. £220 inc VAT 

★ WITH £105 SOFTWARE FREE ★ 

PRINTER DOT MATRIX. £220 inc. VAT 

STACK LIGHT PEN.£27.95 

SIMONS’ BASIC.£50.00 


SINCLAIR SPECTRUM 

48k £129.95 


D’KTRONICS KEYBOARD.£39.00 

D’KTRONICS LIGHTPEN.£19.95 

PROTECK INTERFACE.£14.95 

QUICKSHOT JOYSTICKS.£9.95 

SINCLAIR PRINTER.£39.95 


SHARP MZ700 
£240 inc VAT 

FOUR COLOUR 

PRINTER £115 
CASSETTE £39.95 


SHARP PORTABLES 


SHARP MZ80A 


PC 1251 
CE 125 
PC 1500 
CE 150 
CE 152 
CE 155 


£ 69.95 

£ 89.95 

£ 149.95 

£ 159.95 

£ 34.95 

£ 79.95 


ATARI 800 

£249 


TV MONITORS 


JVC CX 610 6" 
NORMENDE10 
COMMODORE 14" 
SANYO 14" 
NORMENDE 14" 
NORMENDE 20 
SHARP 16' 


£250 

£249 

£225 

£225 

£240 

P.O.A. 

£295 


DEANS 


283 EDGWARE RD 
LONDON W2 

723 4630 

724 2135 

ALL PRICES INCLUDE VAT 


We stock a large range of computer books and 
software. For a free list please send SAE. Orders by 
mail cheques made payable to DEANS and add £3 
postage and packing 

Export and dealer enquiries welcome. 

Prices are subject to change without notice. 
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PeachCalc 

Mike Uardet wentback to the classroom fora thorough lesson m Peachtree's 

PeachCalc, a high qualrtyandinexpensiye financial modelling system. 


When selecting a software package, the 
pedigree of the company producing it 
can act as a valuable barometer for your 
expectations. 

Peachtree's pedigree extends backto 
the stone age of micros (1975). The 
company is named after its home state, 
Georgia, which is evidently even more 
famousfor its peaches than its peanuts. 
Starting life as the US's fourth Altair 
dealer (historical note: the Altair, sadly 
no longer with us, was the world's first 
commercially available micro), Peach¬ 
tree quickly moved into accounting 
software development and in 1981 was 
awarded a contract with IBM for the 
PC's accounting software. In the same 
year it was taken over by the world's 
largest software house, MSA, and its 
UK operation, now housed in substan¬ 
tial and elegant premises in Maiden¬ 
head, began. 

Peachtree has recently introduced 
product training courses for all its 


products. It claims to be the first 
software supplier to do this, although 
there are already many independent 
software training establishments. 
These courses will not be some sort of 
peripheral and occasional activity, but 
represent a major new direction for the 
company. Peachtree has invested very 
heavily in setting up a training depart¬ 
ment, currently based only at the 
Maidenhead head office, but shortly to 
be spread across the country in region¬ 
al centres. With this move, Peachtree 
obviously aims to achieve a reputation 
for support that is second to none. 

In this month's article we will not only 
take a look at Peachtree's spreadsheet 
system, but also comment on Peach¬ 
tree's spreadsheet training. Since 
PeachCalc is being offered at a bargain 
price of only £95, it's possible to have 
both training and product for less than 
the cost of some spreadsheet systems 
on their own. 


Spreadsheets—a guide 
forbeginners 

Spreadsheet software is useful to 
anyone who regularly uses a 
calculator. 

The VDU screen acts like a 
'window'on a large 'sheet'of 
numbers—neatly laid out rows and 
columns , occasionally interspersed 
with text headings. 

By using a few quickly learned 
keystrokes it is possible to shift the 
VDU window to the desired point of 
interest. It is possible toentertext, a 
number or a 'formula' which can , it 
required, be a complex calculation 
referring to several other positions 


on the sheet. The result of the 
calculation is displayed 
immediately with automatic 
recalculations throughout. 
Frequently an alteration on the top 
line ofa spreadsheet can change 
everything from top to bottom in just 
two orthreeseconds—an exercise 
that would take several hours by 
handl 

Each month, the 'Which 
Spreadsheet?'series analyses and 
tests a different spreadsheet 
system. Further information for 
beginners can be found in the 
spreadsheet articles in f/iePCW 
February and December 1983 
issues. 


The course 

Having concentrated on this series for 
over a year, I decided it would do me no 
harm to remind myself of what it's like 
to know nothing at all about spread¬ 
sheets or computers. The PeachCalc 
course is aimed firmly at people in this 
position. 

The emphasis of the course is on 
informality and hands on experience. 
Four Altos micros with Televideo ter¬ 
minals are provided — on a normal day 
there are two users to each computer. 
The day is broken up by exercises, 
lecturing and the inevitable breaks for 
refreshment. 

On arrival, each user is presented 
with the full course notes, elegantly 
housed in a ring binderand library box. 
These notes include photocopies of all 
the slides used during the day, a 
particularly useful medium for making 
your own notes. They are also totally 
invaluable if, like me, you forget to 
bring your glasses! 

The first session is devoted to an 
introduction to computers in general, 
and micros in particular, and then 
focuses on the specific type of micro 
used to run PeachCalc itself. The 
lecturer introduced general instruc¬ 
tions for copying disks and handling 
files, and so on — the minimal informa¬ 
tion for a new user to get started. The 
session was interspersed with some 
review exercises, posing questions 
such as: 

'Theterm RAM refers to: (a) a back-up 
process (b) read/write memory (c) a 
kind of sheep.' 

Following this, PeachCalc was intro¬ 
duced for the first time. A general 
introduction to the spreadsheet con¬ 
cept was followed by a description of 
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the PeachCalc screen layout, more 
review exercises and then, the great 
moment — using PeachCalc at the 
keyboard. 


From then on, most of the day was 
devoted to building upthe model in Fig 
1. Although a fairly simple model in 
itself, it acted as the linch-pin for 
learning all the important PeachCalc 
commands and interactive techniques. 
Once these facts have been grasped, it's 
relatively easy to apply this knowledge 
to building more complex models. 
During the practical sessions the lectur- 
erwas in among usoffering help where 
needed, so there was no reason for 
anyone to flounderfor more than a few 
minutes. 

The grande finale involved Peach¬ 
Calc performing a consolidation opera¬ 
tion. I suspectthat real beginners might 
find this rather difficult, particularly at 
the end of a hard day, but a fast learner 
should find this last exercise challeng¬ 
ing enough to keep him amused for 
quite a while. 

Overall, the course was very well 
thought out, expertly presented and 
also highly enjoyable. The premises 
and equipment were all top rate and 
everything went smoothly. My only 
complaint is that for the price (£115 + 
VAT) Peachtree could include a lunch, 
but at least Maidenhead provides a 
variety of pleasant places to eat. 

Software 

PeachCalc is a modestly priced spread¬ 
sheet system for both CP/M and MS- 
DOS computers: this review was done 
on an IBM PC. In spite of the low 
price tag, Peachtree has not skimped 
on quality and facilities. 

The product is presented in the 
standard Peachtree style — a ring 


binder in a library case and all in the 
company colours. The IBM PC version 
arrives on one diskette, which can be 
copied inthe normal way. Unfortunate¬ 


ly, the manual doesn't provide a great 
deal of information on how to do this 
and also commits the unpardonable sin 
of referring to CP/M, a sign that the 
manual was not updated when the 
software was upgraded to the 16-bit 
micros. Nonetheless, it's fairly simple 
to create a working disk on the PC. If you 
don't know how, refer to the PC 
manuals for guidance. 

In some versions of PeachCalc, it's 
necessary to run an installation prog¬ 
ram to configure the system for your 
own particular VDU/computer, but the 
PC version was already configured so 
this wasn't necessary—the installation 
program wasn't even supplied. 

Having made a working copy of the 
master disk it was only necessary to 
type 'PC' (PeachCalc) to get the system 
up and running. As soon as it's running 


PeachCalc scorecard 
Easy to learn : !!! (excellent, plus 
training course) 

Easy to use : !! (good) 
Reliability/error handling : !! (good) 
Facilities : !! (good) 


you are offered a help screen outlining 
the fundamental key-strokes, and then 
the spreadsheet itself. 

The main spreadsheet display is 
fairly standard. The top line of the 
screen is highlighted and contains the 
column identifiers (A, B, and so on), and 
the row numbers are down the left- 
hand side of the screen. The screen will 
display 21 rows by 8 columns at any 
time, although more columns can be 


accommodated if the column width is 
reduced. The current 'action point' or 
cursor is denoted by an inverse 'bar' 
occupying a full column width in one 
row. The bottom three lines of the 
screen are reserved for status mes¬ 
sages, prompts and typed input. 

Lessons 

The manual is organised into a tutorial 
section consisting of twelve lessons. 

I greatly favour this 'lessons' 
approach to tutorial material, 
pioneered by the original Apple Visi- 
Calc but ignored by most of its imita¬ 
tors. Each one of the PeachCalc lessons 
introduces new commands, but is 
sufficiently short and simple to avoid 
deterring the new user. 

The first lesson starts at square one 
with instructions for running the soft¬ 
ware and moving the action point 
cursor around the spreadsheet. The 
manual refers to it rather grandiosely as 
the 'active block', and outlines the keys 
that move it (arrow keys if you have 
them, or the diamond pattern of the 
control-E/S/D/X keys otherwise). It is 
also possible to jump the cursor to any 
named cell onthesheet — simply press 
'=' then enter the name of the cell 
required, for example, 'A1' or 'Z99'. 

The lesson finishes with general 
exercises and a review of the material 
covered — all fairly similar to the 
approach adopted on the training 
course. 

The next lesson instructs the user on 
entering formulae and doing calcula¬ 
tions, and gradually, step by step, each 
lesson brings you closer to total pro¬ 
ficiency. 

Once you know enough to be able to 
load and save models on disk, the 
lessons introduce some preworked 
sample models to load and examine. 
These are a valuable source of ideas for 
setting up your own models, and 
provide good demonstration material. 
In addition to the expected financial 
models an engineering air barrier 
calculation is included. 

Working with PeachCalc 

When PeachCalc is running, the cursor 
can be moved freely anywhere over the 
full extent of the spreadsheet by using 
the arrow keys, and a formula, text or 
number can be entered at the current 
place. Numbers or formulae are simply 
typed in without further ado, but text 
must be preceded by the quotation 
character. If this isn't done, the system 
will refuse to accept what has been 
typed. 

Apart from these basic functions, 
common to all spreadsheet systems, 
PeachCalc has 19 built-in commands to 
control file handling, display format, 
and so on (see Fig 2). A command is 


Assets 

Jan 

Feb 

Mar 

Apr 

May 

June 

Acct.s Receivable 

1000.00 

1050.00 

1102.50 

1157.63 

1215.51 

1276.28 

Inventory 

300.00 

500.00 

525.00 

551.25 

578.81 

607.75 

Other Assets 

250.00 

262.50 

275.63 

289.41 

303.88 

319.07 

Total Assets 

1550.00 

1812.50 

1903.13 

1998.28 

2098.20 

2203.11 

Liabilities 







Acct.s Payable 

1000.00 

916.67 

840.28 

770.25 

706.07 

647.23 

Accrued Storage Cost 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

Accrued Salary 

100.00 

105.00 

110.25 

115.76 

121.55 

127.63 

Accrued Other 

50.00 

52.50 

55.13 

57.88 

60.78 

63.81 

Total Liabilities 

1200.00 

1124.17 

1055.65 

993.90 

938.39 

888.67 

Earnings before tax 

350.00 

688.33 

847.47 

1004.38 

1159.80 

1314.43 

Dept. Allowance 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Taxablelncome 

250.00 

588.33 

747.47 

904.38 

1059.80 

1214.43 

Taxes 

75.00 

176.50 

224.24 

271.31 

317.94 

364.33 

Netlncome 

175.00 

411.83 

523.23 

633.07 

741.86 

850.10 


Fig 1. Tutorial model used on the course 
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Free software,only £225. 


If you own a BBC Micro, you can 
now download, store and run programs 
(transmitted free of charge via Ceefax) 
with the new Teletext Adaptor, priced 
£225 inc.VAT. 

These programs make up the BBC 
Telesoftware Service (which is intended to 
become a computer software broadcasting 
channel) and although primarily educat¬ 
ional, they will soon develop 
into general interest and 
business areas. 

And, as they will 
change every two weeks, 
you’ll soon be able to build 
up a vast bank of top qual¬ 
ity software without ever 
having to put your hand in 
your pocket. 

But that’s not all 
the adaptor has to offer. 

It also enables you to 
gain access to the 
normal teletext store 
of data.This is differ¬ 
ent to simply having 
a teletext TV 
because it means 



this data can now be transferred to 
memory and manipulated in any way you 
wish (making graphs or bar charts for 
instance). 

It’s yet another development in our 
programme to help you fully realise your 
BBC Micro’s potential. 

If you’re a credit card holder you 
can order the Teletext Adaptor by ringing 
01-200 0200 at any time or 
0933-79300 during office 
hours. 

(You can also find 
out the address of your 
local BBC Micro dealer by 
calling the same numbers.) 

Alternatively, you 
can order it by sending off 
the coupon below. 



Technical Specifications 

Access to Teletext and Telesoftware Services broadcast on 
U.H.F. channels E21 to E69. 

Speed of max. data capture rate approx. 128k baud. 

(8 lines of Teletext per frame.) 

Height 70mm. Width 210mm. Depth 350mm. Weight 2kg. 
Colour: BBC Computer cream. 

Construction: Moulded top and bottom to match BBC 
computer profde. ABS injection moulded plastic. 

Controls: Four tuning potentiometers on rear panel. 

Mains on/off switch on rear panel. 

Power in 240v, 50Hz, 15w. 

Operating Temperature: 10° to 35°C. 

Designed and manufactured to comply with BS415 Class 1 
standard. 


To: BBC Microcomputers, c/o Vector Marketing, 

Denington Estate, Wellingborough, Northants NN8 2RL. 

Please send me BBC Teletext Adaptors at £225 

each, inc. VAT and delivery. 1 enclose PO/cheque payable to 

Readers A/C, Acorn Computers Ltd, or charge my credit card. 

Card Niimher 

Amex/ Diners/ V isa/Access (Delete) 

Name 


Address 


Postcode 


Signature 


Registered No. 140 3810 VAT No. 

215400220 

PCW3 

The BBC Microcomputer System. 

Designed, produced and distributed by Acorn Computers Limited. 
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selected by first pressing the 7' key, 
then the initial letter for the command. 
The prompt line makes it quite clear 
which keystrokes are available at any 
given moment, and if that is not 
elaborate enough then help is always 
just a keystroke away — the '?' key¬ 
stroke, in fact. My only criticism of the 


Blank 

Removes contents of cell(s) 

Copy 

Copies contents of cell(s) 

Delete 

Deletes roworcolumn 

Edit 

Edit contents of named cell 

Format 

Changeformat of selected 
area 

Global 

Reset display or calculation 
options 

Insert 

Create new roworcolumn 

Load 

Read model from disk 

Move 

Swaprowsorcolumns 

Output 

Printout or write to disk 

Protect 

Preventalterationof 
selected areas 

Quit 

Finish—backto PC-DOS 
(CP/M, etc) 

Repeat 

Replicatecell(s) across 
rows/columns 

Save 

Writemodeltodisk 

Title 

Lock bo rders of sheet for 
continualdisplay 

Unprotect Reverse previous 'protect' 

Window 

'Split'thescreen into two 
windows 

Execute 

Acceptcommandsfrom a 
'batch'file 

Zap 

Clearall memory 

Fig 2. PeachCalc commands 


help facility is the rather confusing 
jargon occasionally used — 'blocks', 
and 'groups', and so on. 

Standard spreadsheeting 

Although comparatively inexpensive, 
PeachCalc includes all the standard 
facilities you would expect from a 
'typical' CP/M or MS-DOS spreadsheet 
system, making it possible to load and 
save models, do printouts and replicate 
formulae. 

Let's take replication as a standard 
feature. The newcomer may not im¬ 
mediately recognise the value of re¬ 
plication, but it can drastically cut 
the time spent developing a model. 
You have a typical financial model, 
organised in 12 columns, one for each 
month; you develop all your formulae 
in the January column, and ignore 
the other 11 months. Once you are 
satisfied that everything is working 
correctly in that column, you can 
replicate it across the other 11 columns 
with just a few keystrokes. All the 
January formulae refer to January 
figures, but we want the February 
formulae to refer to February figures. 


To deal with this problem, most replica¬ 
tion facilities permit relative replication 
— this copies a formula and adjusts it 
for its new position. 

This command needs to be supplied 
with a source range of cells, a destina¬ 
tion and some optional adjustment 
information. For any command, if 
PeachCalc requests a cell name it's 
possible to press the 'escape' key and 
then use the normal cursor move keys 
to point to it. This is a useful alternative 
to typing the cell name since it may not 
be on screen when you start using the 
command, and it's usually difficult to 
remember its precise location. Return¬ 
ing to 'repeat', it's possible to specify a 
range of cells down a column or across 
a rowasthesourcefora replication. For 
example, our January formulae may 
stretch from cell B5 down to B99. The 
source is then specified as 'B5:B99'. 
The destination for these formulae is 
the months February to December, 
specified as columns starting at C5, 
D5, . .M5. PeachCalc can handle all 11 
destinations in one operation by spe¬ 
cifying 'C5:M5'. Following this, you can 
optionally indicate how the replication 
is to be performed: with or without 
formula adjustment, values only, or 
partial formula adjustment. Replicating 
values copies only the displayed values 
in a cell, but not the formulae, and the 
other options deal with relative/abso¬ 
lute replication. In some instances, 
most of the cell references in formulae 
need to be modified during the replica¬ 
tion, but some do not. Specifying 
partial formula adjustment enables you 
to indicate which are which. 

Advanced spreadsheeting 

In addition to the standard facilities, 
PeachCalc has some bonus features, 
invaluable to the advanced user. 

* Protection. Cells can be protected so 
that it's not possible to overwrite their 
contents accidentally. Once a complex 
formula has been built up it's wise to 
protect it. The facility is not high 
security since it's easy to unprotect 
cells, but it does protect you from your 
own stupidity. It's also possible to use 
cell protection to aid fast data entry. 
Normally, when a value has been 
entered you press the 'return' key and 
the cursor automatically moves to the 
next cell, but it's possibleto modify this 
procedure to skip to the next unpro¬ 
tected cell. If the whole spreadsheet 
(except the modifiable cells) is pro¬ 
tected, you can very quickly move 
around the essential points in the 
spreadsheet by pressing 'return'. 

* Display formatting. There are a 
variety of powerful commands that can 
modify the display in various ways. The 
screen can be split into two using the 
window command, and each half of 


the screen can focus on completely 
different areas of the spreadsheet; for 
example, the top and bottom lines of a 
budget model. The windowing can 
be synchronised optionally so that the 
row or column headings are kept 
aligned in both windows. 

Column widths can be individually 
modified, and numbers can be display¬ 
ed in a variety of formats, including 
financial (123.45), scientific (1.2345E2) 
and integer (123). However the num¬ 
ber is displayed, the full value is 
remembered and it's this which is used 
in calculations. 

It's also possible to switch off the 
display of row and column identifiers. 
This is not recommended when de¬ 
veloping a model, but does improve 
the presentation of printouts. It is 
frequently useful to lock the first few 
rows and columns of the spreadsheet 
on permanent display. For example, 
the month names may be somewhere 
in the top two rows, but we may be 
working a hundred rows down. If the 
top two rows have been locked, then 
the month names will still be in view. 

* Consolidation. A consolidation de¬ 
monstrates some of the most impress¬ 
ive features of the system, in particular 
the execute command and the ability to 
stitch separate models together. 

For example, you have independent¬ 
ly set up an expenses model for your US 
and UK operations (or it could be two 
separate departments or even two 
individuals). You wish to consolidate 


A B 

C 

D 

E 

F 

1 

Jan 

Feb 

Mar Tot 

2 Salaries 

100 

110 

121 

331 

3 Travel 

600 

660 

726 1986 

4 Rent 

400 

440 

484 1324 

5 Utilities 

700 

770 

847 2317 

6 Other 

900 

990 

1089 2979 


7 

8 
9 

10 

11 

12 

Fig 3. UK expenses model 


A 

B 

C 

D 

E 

F 

1 


Jan 

Feb 

Mar 

Tot 

2 

Salaries 

200 

220 

242 

662 

3 

Travel 

300 

330 

363 

993 

4 

Rent 

400 

440 

484 1324 

5 

Utilities 

500 

550 

605 1655 

6 

Other 

600 

660 

726 1986 


1 

8 

9 

10 

11 

12 

Fig 4. US expenses model 
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FLOPPY DISC SYSTEMS 
FOR THE BBC MICRO 

muiS announce a complete range of Disc Drives that are 
compatible with the BBC Micro and other micro-computers 
that utilise the Shugart SA400 Interface. 

• DISC DRIVE UNITS come complete with high quality steel box, 
40/80 Track Formatting Disc, Interface Cable and manual. 

• All you need to do is plug into your BBC and you are ready to have 
access to large amounts of storage space. 


• All single units can be upgraded to double units. 


• All units carry a 1 -year warranty. 


• Optional power supply available. £35 



MWS Dual 400K Drives 
(Total 800K) 




MWS Single 400K Drive 


mui systems ltd. 

Matrix House 
Lincoln Road 
Cressex Industrial Est. 

High Wycombe 
Bucks 

Tel (0494) 450341 ORDER FORM 

r ~- 


Please send me the following items 

Quantity 

£ 

Dual 400K Drive Unit (800K) at £399 



Single 400K Drive Unit 

at £233 



Single 400K Upgrade 

at £220 

, 


Power Supply 

at £35 






Subtotal 1 


Please debit my |r| 

b^ESS 

VAT at 15% 




TOTAL 



I enclose a cheque for £.made payable to mw Systems Ltd 


Name-Company 


All prices are exclusive of VAT 

Available from Stock - Disc Interfaces P.O.A. 


Address 


Tel No 

















































Discover the remarkable NCR 

DECISION MATE U 



We’ve taken the best features of the proven 
micro-computers on the market Made them 
even better. And combined them to make the 
NCR Decision MateV. 

For example, we don’t think you should 
have to choose between 8-bit and 16-bit opera¬ 
ting systems. So, with our dual processing system 
you can have the benefits of both. 

What’s more, you shouldn’t have to decide 
right away whether you will ever need graphics, 
networking or large disk capacities. With the NCR 
Decision Mate V, graphics are built into every 
machine. And networking and large storage 


capability can be added if you should need them. 

You don’t have to juggle lots of components 
either. The Decision MateV has only two. You 
simply plugthe keyboard into the computer 
And the computer into the wall. And 20 program¬ 
mable function keys mean you can eliminate 
boring repetitive tasks. 

A relationship you won’t outgrow. 

When you want to upgrade your machine 
with more memory, more storage or link it with 
other micro-computers (even if they are not 
Decision Mate Vs) you just plug them in. No 
expensive or time-wasting returns to the 
manufacturer. 

Let’s havea heart-to-heart talk. 

NCR has been making computers for as long 
as there have been computers. 

And we’ve been doing business in Europe 
since 1885. We have the experience, the tech¬ 
nology and the service you can depend on. 

So take a look at the NCR Decision MateV 
We designed it with a heart. 


Decision MateV 




The personal computer 
with a heart. 


Full facts on Decision MateV please. 
Name_ 


Position _ 
Company. 
Address_ 


Postcode. 


Telephone. 


APCW 44 


Post to: Independent Marketing Division, 

NCR Limited, 206 Marylebone Road, London NW16LY. 

Or Telephone 01-388 8440. 

I_I 
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A 

B 

c 

D 

1 Expenses 

UK 

US 

Tot 

2 Salaries 



0 

3 Travel 



0 

4 Rent 



0 

5 Utilities 



0 

6 Other 



0 

7 Total 

8 

9 

0 

0 

0 

10 




11 




12 




13 




Fig 5. Total expenses model 



information from these two models 
into onetotal expenses model. Presum¬ 
ably, the models are rather more 
complicated than those given in Figs 
3-5, and you wish to save yourself a lot 
of tedious retyping. 

Having set up the three models, the 
task is to get the total expense informa¬ 
tion for each country placed into the 
appropriate column and used in the 
calculations for the total expenses 
model. The following sequence of 
operations will achieve this (an ex¬ 
planation of each command is given): 
/LEXPUK Load the UK expenses 

model... 

.. . but only part of it (F8 to 
F12) and 

place only the values, not 
the formulae at B8. 

Load the US expenses 

model . .. 

.. . but only part of it (F8 to 
F12) and 

place only the values, not 
the formulae at C8. 

/LEXPTOT Load the total expenses 

model... 

... all of it 

and do a printout (see Fig 6). 

It should be fairly obvious that this 
is a complex sequence of keystrokes 
and it's easy to make a slip-up 
somewhere along the way, forcing us 
to start again from scratch ... Potential- 


PF8:F12 


B8,V 


/LEXPUS 


PF8:F12 


C8,V 
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A 


B 

C 

D 

1 

Expenses 

UK 

US 

Tot 

2 

Salaries 

331 

662 

993 

3 

Travel 

1986 

993 

2979 

4 

Rent 

1324 

1324 

2648 

5 

Utilities 

2317 

1655 

3972 

6 

Other 

2979 

1986 

4965 

7 

Total 

8937 

6620 

15557 


8 

9 

10 

11 

12 

13 

^9 


6. Total expenses after 
consolidation _ 


ly, we can consolidate many more 
than two models, but this would mean 
even more work at the keyboard and 
even more chance of a mistake. So, 
enter the 'execute' command. 

The execute command accepts a 
filename and then reads and acts upon 
it as if it were being typed at the 
keyboard. It's only necessary to set up 
this command sequence once, and 
thereafter use the execute command to 
run it. 

Unfortunately, PeachCalc does not 
provide a facility for setting up this 
execute file, but, not surprisingly, re¬ 
commends that you use Peachtext to 
do so. However, any editor or word- 
processor can do the job, including the 
crude text editors supplied free with 
CP/M, MS-DOS or whatever. 

The execute facility can be used in 
many other circumstances—for exam¬ 
ple, when an expert sets up a turn-key 
application for use by novices. With 
judicious use of 'protect', the execute 
command can control virtually the 
whole operation, and the novice can 
safely work with quite a complex 
system in total ignorance of what's 
happening underneath! 

Conclusion 

PeachCalc is a very solid and robust 
system, providing all the standard 


facilities expected of a spreadsheet 
and a handful of surprises too. At £95, 
it's extremely good value for money, 
putting it pricewise in the PlannerCalc 
class (see PCW, May 83), but it is far 
superior to PlannerCalc and stands up 
well alongside spreadsheets at any 
price. 

The documentation is very good — 
so good that it may be doing Peach- 
tree'straining department a disservice. 
However,thecomplete novice could do 
well to take a day's training — the 
combined price of software and course 
is only £120 -I- VAT, which is less than 
many spreadsheet systems with no 
training. 

At the time of writing there was no 
graphics facility available, although 
Peachtree's Business Graphics pack¬ 
age is due for release shortly and will 
operate with PeachCalc. 


Thanks to Digitus Ltd for the use of an 
IBM PC. EH 


Spreadsheet 

evaluation 


!!! 

li 


i = 


? 

?? 


Excellent 

Good 

Passable 

Poor 

Bad 


Checklist 

Documentation : 160+ pages,contents,tutorial lessons, reference, index. Also 
context-sensitive help screens. 

Arithmeticfacilities: +, *,/,logic, max, min,average,sum,trig, logs, lookup, 

netpresentvalueandmore. 

Installation: PC version preconfigured. Installation program providedfor other 
versions. 

Otherfacilities: spreadsheet overlays, execute commands from file, 
consolidation, flexible display commands, protected cells, formula printout and 
editing, automatic/manual recalculations. 


Benchmarks & contacts 

Thesetestswererunonan IBM PC with a massive 576k of RAM. Available space 
forthe spreadsheet amounted to478k. On a typical CP/M system only about30kis 
availableforthe spreadsheet. 

Spreadsheet size: 63 columns wide by 255 rows. 

Numericprecision: 16 digits 
Maxcolumn width: 756 characters. 

(The Benchmark tests are described in Which Spreadsheet?, PCW, Dec 1983) 

Benchmark 1(a) Max rows accommodated : 892. 

1 (b) & (c) Recalculation time: 490 seconds (1.8 rows per second). 
1(d) Vertical scrolling speed 0.5 rows per second. Horizontal scrolling 
speed 0.5 columns per second. 

2Maxrowsoftextaccommodated: 1230 
3Maxrowsof numbersaccommodated: 1230 
Price: £95+VAT. One day'straining: £115+VAT. 

Further information from: 

Peachtree Software International Ltd, 

The Peachtree, 

99, King Street, 

Maidenhead, 

BerkshireSL61YF 

Tel: Maidenhead (0628)32711 
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SPECTRAVIDEO 318 AND 328 


In our view the best value in home computers today 



More than 100 sold to satisfied customers from one 

store in one month 


If you want the finest choice of Spectravideo 


computers, peripherals and software, contact or call 



BY POST: 

GAMEKEEPER 

FREEPOST BIRMINGHAM B23 5BR 

BY PHONE: (24 Hours) 

021-3846108 


PERSONAL CALLERS TO: 


GAMEKEEPER 1 

GRAND FARE, 224 HIGH STREET, ERDINGTON, BIRMINGHAM 
GAMEKEEPER 2 

LOWCOST, 1062 WARWICK RD, ACOCKS GREEN, BIRMINGHAM 


PROBABLY ENGLAND'S LARGEST STOCK OF HOME COMPUTER SOFTWARE 
WATCH OUT FOR MORE GAMEKEEPERS SOON!! 
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THE 

COMPUTER 

JUNGLE- 



THE TEACH YOURSELF 
SPECIALISTS! 


Learn the easy 
way on your Apple, 
IBM, Sirius or 
CP/M computer! 


Just £69 including 
postage and VAT for 
your own complete [_ 
training course on 
disk. Satisfaction 
guaranteed or your L 
money back within 
30 days of purchase. 

Also Microcal 

Hands-on CP/M £92.00 
Hands-on MS-DOS £92.00 
Hands-on DBase II £92.00 
Hands-on Basic £172.50 
Prices include 
VAT and postage 


TEACH YOURSELF 

VISICALC 


TEACH YOURSELF 

SUPERCALC 


TEACH YOURSELF 

WORDSTAR 


TEACH YOURSELF 

DBASE II 


TEACH YOURSELF 

USING YOUR IBM 


TEACH YOURSELF 

USING YOUR APPLE 


TEACH YOURSELF 

BASIC 


TEACH YOURSELF 

PASCAL 


TEACH YOURSELF 

TYPING 


Call now or send cheque to: 

DATA PROFILE LTD 

189 Hanworth Rd, 

Hounslow, Middx TW3 3TT 



CP/M-80 Software from 
The Software Toolworks 

C/80 Compiler ver 3.0 £50.00 

Full featured C compiler for CP/M with I/O redirection, command 
expansion, execution trace and profile, initializers, Macro-80 
compatibility, ROMable code. Absolute assembler included. 

C/80 Mathpak £30.00 

Adds floating point and 32-bit integers to C/80. Includes I/O and 
transcendental function library. 

Z80 FORTH Development System £50.00 

Includes 90 page Manual and screens of software. Floating point 
version. £ 120.00 

LISP/80 interpreter £42.00 

The language of Artificial Intelligence — including a LISP editor 
and example of ELIZA and analysts game. Requires 48K. 
AUGUSTA (Ada Subset) £85.00 

A fast compiler for CP/M Z80 systems, provides most Ada features 
but does not include packages, multitasking or real arithmetic. 

UVMAC—Z80 Macro Assembler £35.00 

Powerful macro-assembler which generates absolute code — 
with many useful features. 

AUTODIFF—files comparator £40.00 

Flexible and easy to use, finds differences in both text and binary 
files — essential for every software tool kit. 

MYCHESS Chess playing program £35.00 

With nine skill levels, game save and restart facilities, does not 
require graphics terminals — a championship program. 

All on 8" SSSD and Osborne formats 
please enquire for other formats 

GAMES and UTILITIES for the OSBORNE £30.00 

Several available — ADVENTURE, MUNCHKIN, Sketch Editor, File 
Compressor and Encryptor. 

Send your order with cheque (add £2.00 p&p and VAT) to: 

System Science 
54 Enfield Cloisters, 

Fanshaw St, London N1 
Tel: 01-739 0540 
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THE ALADDIN* S* CAVE OF COMPUTER AMD ELECTRONIC EQUIPMENT 


d disk drives. 



HARD DISH DRIVES 

Fully refurbished DIABLO/DRE series 30 2.5 Mb disk 
| DEC RK05, NOVA, TEXAS compatible. 

Front load. Free stand or rack mount £550.00 
Exchangeable type (via lid removal) £295.00 
me302§ PSU unit for 2 drives £125.00 

DIABLO/DRE 44-4000A/B 5+5 ex stock from £995 00 I 

1000’s of spares for S30, 4000, 3200, HAWK ex stock. 

Plus in house repair, refurbishing service. 

Call for details or quotation. 

SOLID STATE SWITCHES 

Matchbox size solid state switch type IR D2402 
enables on off control of 240 V AC loads up to 
600 watts, direct from your micro etc. Fully isolated 
3-32 v DC input with zero voltage switching. 

Complete with data £6.99 + pp 
25Q^OO(^)thenjelay^XSTOCKc all for detai ls., 

COOLING FANS 

I Keep your hot parts COOL and RELIABLE 

■ with our range of BRAND NEW professional 
1 cooling fans 

I ETRI 99XUOI Dim. 92 x 92 x 25 mm. 

I Miniature 240 v equipment fan complete with 
I finger guard. £9.95. 

I GOULD JB-3AR Dim. 3" x 3” x 2.5" compact 

■ very quiet running 240 v operation. NEW£6.95i 
lBUHLER69.11.22. 8-16 v DC micro 
I miniature reversible fan. Uses a brushless 
I servo motor for extremely high air flow, 

■ almost silent running and guaranteed 10,000 
| hr life. Measures only 62 x 62 x 22 mm. 

I Current cost £32.00. OUR PRICE ONLY 
I £12.95 complete with data. 

I MUFFIN-CENTAUR standard 4" x 4" x 1.25” 

■ fan supplied tested EX EQUIPMENT 240 v at 
|£6.25 or 110 v at £4.95 or BRAND NEW 240\ 

I at £ 10.50. 1000’s of other fans Ex Stock. 
iQall for Details Post & Packing on all fans £1.6< 

8" WINCHESTERS 

BASF 6172 23 mb 8” winchester disk 
drive. Complete unit consists of sealed 
cavity with 3 x 8" plattens and CPU based 
control logic on 3 pcb’s. Multiplexed i/o 
with the BASF "DISK BUS” interface is via 
a single 40 way cable. Units have been 
carefully removed from believed working 
equipment - but at the staggering price of 
ONLY £125.00 are sold without guarantee. 

Supplied complete with 200 + page tech 
manual. Additional +5V DC, -12VDC, 

+24VDC £ 65.00 
^Carriage & Ins £10.00 

SOFTY 2 

The amazing SOFTY 2. The complete "toolkit" 
for the open heart software surgeon. Copies, 

Displays, Emulates ROM, RAM and EPROMS 
of the 2516,2532 variety. Manyotherfeatures 
include keyboard, UHF modulator. Cassette 
interfaceetcFunctionsexceedcapabilitiesof| 
units costing 7 times the price! Only 
169.00 pp£1.95 Data sheet on request 


H0TUN£ DATA BASE 

DISTEL© 

THE ORIGINAL FREE OF CHARGE dial up data base 
1000’s of stock items and one off bargains. 

ON LINE NOW -300 baud, full duplex CCITTtones, 8 bit 

word, no parity. 01-679 ISSS 

MAINS FILTERS 

C ure those unnerving hang ups and data glitches caused 
by mams interference. 

SD5A As recommended by ZX81 news letter, matchbox 
size up to 1000 watt load £5.95 

L21 27 compact completely cased unit with 3 pin fitted 
socket. Up to 750 watts £9.99 


COMPUTER ‘CAB* 


£250 SUPB * WINTER SCOOP 

CENTRONICS 739-2 

^ Pi • * The “Do Everything Printer at a price that will 

NEVER be repeated. Standard CENTRONICS 
parallel interface for direct connection to BBC, 
ORIC, DRAGON etc. Superb print quality with full 
pin addressable graphics and 4 type fonts plus 
HIGH DEFINITION internal PROPORTIONAL SPACED 
MODE for WORD PROCESSOR applications. 80-132 
columns, single sheet, sprocket or roll paper handling plus 
much more. Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of ONLY£199.00 + VAT Complete with 
full manual etc. Limited quantity-Hurry while stocks last. 
Options. Interface cable (specify) for BBC, ORIC, 
DRAGON or CENTRONICS 36 way pig £ 12.50. Spare ribbon 
„^£3.00 each. BBC graphics screen dump utility program £8.50. 

G€ TERM/PRINTER 'frKLLTYPE ASR33v;^S\ 

I/O TERMINALS 

I FROM £195 + CAR. + VAT 
Fully fledged industry standard ASR33 data 
terminal. Many features including ASCII 
keyboard and printer for data I/O auto data 
detect circuitry. RS232 serial interface. 110 
baud, 8 bit paper tape punch and reader for 
off line data preparation and ridiculously 
cheap and reliable data storage. Supplied in 
good condition and in working order 
Options: Floor stand£ 12.50 +VAT 
KSR33 with 20ma loop interface£ 125.00 + 
Sound proof enclosure £25.00 + VAT 



A massive purchase of these desk top 
printer -terminals enables us to offer you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £1000. Unit comprises of full QWERTY, 
electronic keyboard and printer mech with 
print face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5” 120 column 
paper, upper - lower case, standard RS232 
serial interface, internal vertical and 
horizontal tab settings, standard ribbon 
adjustable baud rates, quiet operation plus 
many other features. Suppliea complete 
with manual. Guaranteed working £130.00 or 
.untested £95.00, optional floor stand £12.50 
[Carr& Ins £10.00. 


PROFESSIONAL KEYBOARD OFFER 

An advantageous purchase of brand new surplus allows a great QWERTY, full travel, 
chassis keyboard offer at fractions of their onginal costs. 

ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, parallel TTL 
output plus strobe. Dim 12" x 6” +5 & -12 DC. £39.50. 

DEC LA36 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro 
conversions etc. pcb DIM 15” x 4.5" £24.95 Carriage on keyboards £3.00. 


SUPER VEAL? NO - SUPER STEAL!! 

ntniA Itirnnniurcl The FABULOUS 25CPS TEC Starwriter 

DATA MODEMS a t only£ 999 + vat^ 

Join the communications revolution with our 


I Join 

1 range of EX TELECOM data modems. Made to 
I most stringent spec and designed to operate 
I for 24 hrs per day. Units are made to the 
ICCITT tone spec. With RS232 i/o levels via 
I a 25 way ‘D’ skt. Units are sold in a tested 
I and working condition with data Permission 
| may be required for connection to PO lines. 

MODEM 2B “Hackers Special” fully fledged 
I up to 300 baud full duplex, ANSWER or CALL 
| modes. AUTO ANSWER. Data i/o via 
standard RS232 25 way D’ socket. Just 2 wire 
connection to comms line. Ideal networks etc. 
Complete with data tested, ready to run at a 
NEW SUPER LOW PRICE of ONLY£65.00 + 
VAT + Carr. 

MODEM 20-1 Compact unit for use with 

MICRONET, PRESTEL or TELECOM GOLD 

etc. 2 wire direct connect. 75 baud transmit 
1200 baud receive Data i/o via RS232 D 
socket Guaranteed working with data £49 95 
MODEM 20-2 same as 20-1 but 75 baud 
receive 1200 baud transmit £ 130.00 
DATEL 4800 sync service. RACAL type 
MPS4800 ex TELECOM good condition. 
£395.00 + VAT. 

NEW DSL21 23 Multi Standard modem 
selectable V21 300-300 bps, V23 75-1200, 
V23 1200-75 full duplex. Or 1200-1200 half 
duplex modes. Full auto answer via modem or 
CPU. LED status indicators. CALL or ANS 
modes Switchable CCITT or BELL 103 & 

202. Housed in ABS case size only 2.5" x 8.5” 
x 9". £ 286.00 + VAT 

For further data or details on other EX STOCK 
modems contact sales office. 

Carriage on all modems £10.00 + VAT. , 



Made to the very highest 
spec the TEC Starwriter 
FP1500-25 features a 
heavy duty die cast 
chassis and DIABLO type 
print mechanism giving 
superb registration and 
print quality. Micro¬ 
processor electronics 
offer full DIABLO/QUME 
command compatability _ 

and full control via CPM Wordstar etc. _ 

Many other features include bi directional 
printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto 
163 characters per line, friction feed rollers for single sheet or continuous paper, \ 
internal buffer, standard RS232 serial interface with handshake. ( 

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheelj 
and dust cover. Order NOW or contact sales office for more information. 

Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed 
£140.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00. 


66% DISCOUNT 


ELECTRONIC 
COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme which enables us to bring you the best possible I 
bargains, we have thousands of I.C.'s, Transistors, Relays, Cap's, P.C.8. s. Sub-assemblies, I 
Switches, etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any | 
one item to include in our ads. we are packing all these items into the BARGAIN PARC EL OF A 
LIFETIME ". Thousands of components at giveaway prices' Guaranteed to be worth 
at least 3 times what you pay. Unbeatable value'! Sold by weight. 

2.5kls £ 4.25 + pp £1.25 5kls £ 5.90 + £1.80 

10kls £ 10.25 + pp £2.25 20 kls £ 17.50 + £4.75 


All in one quality computer 
cabinet with integral switched 
mode PSU, Mains filtering, and twin fan cooling. 

Originally made for the famous DEC PDP8 computer 
system costing thousands of pounds Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and -1 5v 
DC at 5 amps. The complete unit is fully enclosed with 
removable top lid, filtering, trip switch, ‘Power* and ‘Run’ 
LEDs mounted on Ali front panel, rear cable entries, etc. 

I etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech. man. 

Give your system that professional finish for only 
| £49.95 + Carr. Dim. 19” wide 16" deep 10.5” high. 

Useable area 16"w 10.5"h 11.5"d. 

“ > available LESS PSU, with FANS etc. Internal dim. 

. 16”d. 10.5’’h. £1 9.95 Carriage & insurance £9.50. 

NO MONITOI 

5” CASED Superb little unit made by 
HITACHI in eraonimcally designed free 
standing case. Very high definition will 
small but readable 132 columns wide! 12v C 
opp. @ 800 ma, so ideal for mobile use. 

Supplied in AS NEW condition complete with 
data. Composite 75 ohm vid inp. Black & White 
CRT £45.00 or Green CRT£55.00 
Carr& Ins £5.00. 

12” CASED. Made by the British KGM Co. 
Designed for continuous use as a data 
display station, unit is totally housed in an 
attractive brushed aluminium case with ON- 
OFF, BRIGHTNESS and CONTRAST 
controls mounted to one side. Much 
attention was given to construction and 
reliability of this unit with features such as, 
internal transformer isolated regulated DC 
supply, all components mounted on two 
fibre glass PCB boards - wh ch hinge out for | 
ease of service, many internal controls for 
linearity etc. The monitor accepts standard 
75 ohm composite video signal via S0239 
socket on rear panel. Bandwidth of the unit 
is estimated around 20 Mhz and will display | 
most high def graphics and 132 x 24 lines. 
Unitsare secondhand and may have screen | 
burns. However where burns exist they are 
only apparent when monitor is switched off. 
Although unguaranteed al! monitors are 
tested prior to despatch. Dimensions 
approx. 14” high x 14” wide by 11” deep. 
Supplied complete with circuit. 240 volt AC 
operation ONLY £45 00 PLUS£9.50 CARR 
24” CASED. Again made by the KGM Co 
with a similar spec as the 1 2 ’ monitor. 
Originally used for large screen data 
display. Very compact unit in lightweight 
alloy case dim. 19" H x 17" D x 22” W. All 
silicon electronics and composite video 
input make an ideal unit for schools, clubs, 
shops etc. Supplied in a used but working 
condition. 

ONLY£55.00 PLUS£9.50 CARR 6 INS 

SEMICONDUCTOR 
‘GRAB BAGS’ 

Mixed Semis amazing value contents 
include transistors, digital, linear, I.C.’s triacs, | 
diodes, bridge recs., etc. etc. All devices 
guaranteed brand new full spec, with manu¬ 
facturer's markings, fully guaranteed, 

50+ £2 95 100+£5. 15. 

TTL 74 Series A gigantic purchase of an 
“across the board* range of 74 TTL series 
I.C.’s enables us to offer 100+ mixed 
“mostly TTL" grab bags at a price which two I 
or three chips in the bag would nnormally 
cost to buy. Fully guaranteed all I.C.’s full 
£ pec. 100 + £6.90 2 00+ £ / 2.30 300+ £ / 9.50 

DEC CORNER 

MOSTEK CRT 80E Brand new dual 
eurocard, Z80 based VT100 PLUS 

£499.00 
£385.00 
£310.00 
£650.00 
£ 450.00 
£70.00 
£270.00 
£175.00 
£75.00 


ATI. PBTP.BS M.WS VAT 


DISPLAY 

‘ \ -Cj Cj~ I p M rr 32 Biggin Way, Upper 
LL 1 /N Ul U - Telephone 01-679 441 




emulator with graphics etc 
BA11 -MB 3.5” Box, PSU, LTC 
DLV11 -J 4 x EIA interface 
RK05-J 2.5 Mb disk drives 
PDP1105 Cpu, Ram, i/o, etc. 

RT11 ver. 3B doc kit 
LA36 Decwriter EIA or 20 ma 
KL8JA PDP 8 async i/o 
MI8E PDP 8 Bootstrap option 
DILOG DQ100 RK05 LSI 4 x RK05 disk 
controller £450.00 

LAXX-NW LAI 80 RS232 serial interface 
and buffer option £230.00 

LAX34-AL LA34 tractor feed £85.00 

1000 s of EX STOCK spares for DEC 
PDP8 PDP11 PDP1 5 & periperhals. 

Call for details. All types of Computer 
equipment and spares wanted for prompt 
CASH PAYMENT 


All prices quoted are for UK Mainland, paid cash with order in Pounds Stirling PLUS VAT Minimum ordervaluef 2.00 MinimumCredit | 
Card order£/0.00. Minimum BONA FIDE account orders from Government depts., Schools, Universitiesand established companies I 
I £20.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 9.30- 5.30. Sat. 10.15- 5.30.1 
We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome. 


»per Norwood, London SE19 3XF 
4414 Telex 27924 
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ORIC & B.B.C. OWNERS- 
UNLEASH REAL COMPUTING 
POWER WITH IIL. KATHMILL 




BYTE DRIVE 500 

first Disc Drive with Hybrid Interface Cable and Master D.O.S. 


For too long, the performance 
potential of your computer, has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.L’s Byte 
Drive 500 meets this need. 

With its 500K Bytes (440K Bytes 


formatted) capacity, and access 
time of only 3ms, Byte Drive 500 
opens up a new era of computing 
capability for the more ambitious 
user. 

Byte Drive 500 is compact, 


economically priced and easy to 
operate. Systems will shortly be 
available to interface with Dragon, 
Spectrum and Vic computers. 

The full D.O.S. included in the 
price consists of: 


3" F.D.D. Unit 

* Power supply unit & mains cable 

A single P.S.U. can power 2 drives. 


Hybrid interface cable 
Power unit cable 


RECOMMENDED RETAIL PRICE £260.00 + 


Master D.O.S. disc 
100 page manual 


Byte Drive 500 is available from most quality computer retailers. In case of difficulty contact: 
I.T.L. KATHMILL LTD. 

The Old Courthouse, New Road, Chatham, Kent ME4 4QJ. 





Photographs by John Mason 
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Spectravideo 

IMfftsoftwaresfandard/saf/oncurrenf/ybe/ngamoofpo/nf/n thecomputer 

mdustry, the implementation ofthemuch discussed MSXsystem on the 

Spectravideo horm\ computercould^hange the^ face ofthmgs to come. 

TdnyHethermgtonJooksjDyt^^ pontificatesornts 

worldwide repercussion^ 



The Spectravideo home computer is 
the first MSX machine to reach these 
shores. It represents a truly internation¬ 
al venture since it was designed at the 
Spectravideo head office in New York, 
uses MSX Basic written by Microsoft in 
Japan and is built by Spectravideo in 
Hong Kong. 

There are two different models avail¬ 
able: the SV-318 which features a 
built-in joystick and the more expen¬ 


sive SV-328 which offers 80k of RAM 
and a full-size keyboard. In their sim¬ 
plest form they are powerful home 
computers offering suberb sound and 
graphics facilities. However, the 
machines can be expanded into disk 
systems using the industry standard 
CP/M operating system. 

Hardware 

The Spectravideo computer is housed 


in a white, plastic case which measures 
15.5in x 8.7in and slopes from a height 
of 3in at the back to 1.7in at the front. 

The top of the machine is dominated 
by the keyboard which fills about two 
thirds of the space with the rest 
consisting of a raised section housing a 
cartridge slot. Along the rear of the case 
is the video output port, the cassette 
portand an expansion port designed to 
accept the Super Expander (more 
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about this later). The nine volt power 
input is on the right hand side along 
with an on/off switch and two joystick 
ports. 

The Spectravideo is connected to a 
standard television set by a generous 
5ft cable travelling via an external TV 
modulator to a video switch box. The 
power is supplied by a heavy duty unit 
which supplies nine volts at 1.5 amps, 
which is sufficient to drive the compu¬ 
ter, a cassette recorder and one other 
peripheral. 

The SV-318's keyboard consists of 71 
rubber keys and a built-in joystick. The 
keys are well spaced out which makes 
them easy to use and a great improve¬ 
ment on the other rubber-keyed com¬ 
puters currently on the market. This 
ease of use is enhanced by the inclusion 
of a space bar and two shift keys. 

In addition to the standard keys found 
on a machine in this price bracket are 
five function keys, three program con¬ 
trol keys and six miscellaneous keys. 

Each of the five function keys can 
execute one of two functions depend¬ 
ing on whether or not the Shift key is 
pressed. The functions to be executed 
are displayed at the bottom of the 
screen display. All are user-definable 
but the keys a re presetto functions such 
as RUN, LIST and CLOAD. 

The three program control keys are: 
ENTER; STOP to halt a program; and 
the CONTROL key which facilitates the 
CTRL commands (for example, CRTL- 
S). 

Finally, the other keys are: CAPS 
LOCK, complete with a red LED, CLS/ 
HOME, which clears the screen and 
returnsthecursortothe home position; 
INSERT and DELETE for program edit¬ 
ing; and LEFT and RIGHT GRAPHIC. 
These last two keys are used to select 
either of the two graphics characters 
printed above each of the alphabetic 
keys. 

To the right of the keys is the built-in 
joystick. This is only a four direction 
stickand is used mainly for editing. The 
stick itself is inserted into a grey circular 
pad which can be used more easily 
without the stick in place. 

The SV-328 differs from its cheaper 
brother in itsamountof memory and in 
the quality of its keyboard. It boasts a 
full-size, 86-key, typewriter-style 
keyboard with the SV-318's joystick 
being replaced by a numeric keypad 
complete with arithmetic and cursor 
keys. 

Early sales literature from Spectra¬ 
video claimed that the SV-328 had a 
built-in word processor and HELP 
programs. These were, however, dis¬ 
carded in favour of full MSX status but 
have left their mark in some now 
useless keys. The SV-328 has an unre¬ 


sponsive PRINT key and both machines 
have a select key which has no apparent 
use. 

The size of the top of the keys on the 
SV-328 is the same as SV-318's rubber 
keys, but since the plastic keys taper 
out, the keyboard of the SV-328 seems 
to be rather cramped. Also there is no 
room to show the available graphics 
characters. 

The inside of the machines is definite¬ 
ly a 'no go' area since it is encased in a 
metal box, held in position by several 
screws which are in turn sealed by 
dollops of red plastic. 

Cassette player 

The cassette player is a dedicated 
recorder which connects to the back of 
the computer via a cable which houses 
power, audio, digital and motor control 
lines. 

The player itself is a rather ugly 
looking machine. Its straight front and 
angled sides give it a distorted appear¬ 
ance and the dull brown keys and 
cassette cover do nothing to improve 
this image. However, this doesn't stop 
it being a very good cassette player 
which is just as well since it's the only 


recorder you can use with the Spectra¬ 
video. 

As it's a dedicated recorder it doesn't 
require any tone or volume controls 
and therefore avoids the loading prob¬ 
lems which plague other home micros. 
It is underfull computer control which is 
ideal for tutorial style prog rams as is the 
facility of a parallel audiotrack. Thiscan 
be recorded using the built-in mic¬ 
rophone, and play back relevant in¬ 
structions as a program is loading in 

I generally don't like dedicated cas¬ 
sette players since they add to the 
expense of buying a micro, but this is 
quite a good one, and, as I said earlier, 
it's the only game in town. 

Super Expander 

Should you wish to expand your 
Spectravideo computer then you will 
undoubtedly need the Super Expander. 
The Expander can be used with both the 
SV-318 and the SV-328 and it plugs into 
the large expansion slot at the rear of 
the machine. 

It's slightly larger than the Spectra¬ 
video itself but sits neatly behind the 
computer. Constructed out of the same 
sturdy, white plastic and consisting of 
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two symmetrical halves, the top half is 
easily removed to allow access to the 
insides. It has its own power supply — 
sufficient to drive up to seven devices— 
which occupies the right-hand third of 
the internal space. 

Next to the power assembly are 
seven expansion slots. These are num¬ 
bered 0 to 6, with slot 6 being reserved 
for a floppy disk controller. 

To the left of these slots is an area 
designed to store the TV modulator and 
any excess aerial lead. The lead isfed in 
through a hole in the front and out via a 
slot in the back panel. This is particular¬ 
ly convenient since the top of the 
Expander is strong enough to support a 
15in television. 

There are seven other slots cut out of 
the back panel for any other cables or 
wires from cards plugged into the 
expansion slots. Corresponding holes 
in the front panel are created by 
removing clipped on plastic panels 
which can be replaced should the 
cartridges be rearranged. The front of 
the cartridge is visible through this 
opening for ease of use. 

Expansion cartridges 

Four expansion cartridges were avail¬ 
able for review: the floppy disk control¬ 
ler, 16k and 64k memory expansions 
and a Centronics interface. 

Each of the cartridges isenclosed in a 
standard dark grey case, the bottom of 
which hasasection removed so thatthe 
cartridge can be plugged into an 
expansion slot. The top and front 
panels have an identifying label. The 
front panel has an additional LED to 
show that all is well. The back of the 


case is open which spoils its appear¬ 
ance since the enclosed electronic card 
extends out of the back of the case. This, 
however, allows easy access to any 
ports or interfaces for connections to 
peripherals. 

The floppy disk controller has two of 
these ports since it can support two 
floppy disk drives. The Centronics 
interface has a printer port but since no 
Spectravideo printer was available for 
review, this wasn't tested. 

The 16k and 64k RAM cartridges can 
be used to extend the computer's 
memory up to 128k. This is beyond the 
addressable memory supported by the 
Z80 processor and therefore a system 
of banked switching must be em¬ 
ployed. This is done manually by the 
setting of dip switches on the front of 
the 64k cartridges. 

Floppy disk drive 

The hardware available for review is 
completed by the inclusion of the 
floppy disk drive. This plugs into the 
floppy disk controller via a ribbon cable 
through which it draws its power and 
transmits and receives data. 

The disk drive uses standard 5V4in 
single-sided, double-density disks and 
has a formatted capacity of about 164k. 

The drive is quite noisy but this is 
excusable in a machine in this price 
bracket. 

Up to two drives can be included to 
form a powerful CP/M-based system 
capable of many serious applications. 

The expandability of the Spectra¬ 
video computer extends beyond the 
hardware supplied for review. Other 
products include a games adaptor to 


run Coleco games, a dot-matrix printer, 
a graphics tablet, an RS232 interface, an 
80-column card and a modem. 

System Software 

When you switch on the Spectravideo 
the logo is displayed in three colours as 
the machine performs a diagnostic 
check. Once completed the screen 
reverts to its standard display of white 
text on a light blue background and 
reports the number of memory bytes 
free. 

The SV-318 has 32k of RAM, although 
16k of this is used for the graphics 
display. A further 3k is used with other 
system overheads leaving just under 
13k for the user. 

The SV-328 has just over 29k of user 
memory displayed but more is actually 
available. This is because the SV-328 
has 80k which is beyond the address¬ 
able capacity of the Z80 processor. 
Therefore memory bank switching has 
been used so only 48k is in the machine 
at any time. 

MSX Basic written by Microsoft is the 
operating language used and the facili¬ 
ties described here will be present in 
any MSX machine. 

Writing your own programs is easy 
with MSX since it includes some 
features to ease the programmer's 
burden. AUTO automatically generates 
line numbersand RENUM renumbersa 
finished program. The Spectravideo 
features a full screen editor which 
dramatically speeds up editing and 
correction of errors. Simply position 
the cursor over the error using the 
cursor keys or the joystick and correct 
the mistake. 



The Super Expander can be used with both the SV-318 and SV-328 and plugs in at the rear of the machine 
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SIEMENS 



You won’t need ear defenders with the Siemens PT88 Ink¬ 
Jet Printer. 

We guarantee it. Because even at 150 cps the ink-jet 
printing on the low-cost, high-performance PT88 printer 
makes hardly a whisper. 

So wherever silence is the golden requirement - at 
work or at home - the PT88 is the printer that’s easy on the 
ears. 

The PT88 has quality as well as quietness, as you’d 
expect from a second-generation printer backed with the 
matchless pedigree of the proven Siemens ink-jet unit. The 
ink-jet version is based on a simple, but effective, highly 
reliable ‘drop on demand’ principle, incorporating nine 
precision-controlled nozzles. As with all Siemens ink-jet 
printers, ink is supplied in easy-to-change cartridges, 
each with capacity for 5 million high-quality characters. 

Both the ink-jet head and the needle printing head 
use the same print matrix and character font. The 9x9 dot 
matrix provides for descenders and under-scoring with 
expanded print and proportional spacing also possible. 

The integrated paper feed is real value-for-money, 
taking fan-fold paper, roll paper or single sheets without 
modification. What’s more, a range of interfaces and 
expansion boards - all of which are easily inserted by the 
user - are available to ‘tailor’ the PT88 to a host of 
commercial, industrial and scientific applications 

X- 

Siemens offers a single source of supply for all 
telecommunications OEM requirements, including Facsimile, 
Telex terminals and telephones. For more information on any 
of these, tick the appropriate box. 

Siemens-One source 

Siemens Limited Marketing Services 

Windmill Road Sunbury on Thames Middlesex TW16 7HS 



(including graphics), and making it one of the most 
versatile units around at any price. 

And finally, because it’s a Siemens product, the 
PT88, using a solid-state Piezoelectric crystal head of 
unlimited life, comes with reliability as standard. 

As we said, the PT88 is easy on the ears and what 
you do hear will be very 
good. If you’d like to 
hear more about it 
now, fill in the 
coupon below. 


□ Printer Terminals □ Telex □Telephones □Facsimile 
I am □ End User □ Dealer □ OEM/Distributor 


Name _ 

Company 

Address 


-Tel:. 


pew 
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LORDS OF TIME 

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32K COMMODORE 64 SPECTRUM 48K LYNX 48K NASCOM 32K ORIC 48K ATARI 32K 



ADVENTURE 
REVIEWS 

“Adventures which have a 
fast response time, are 
spectacular in the amount 
of detail and number of 
locations, and are available 
to cassette owners ..lam 
extremely impressed .. The 
Level 9 Adventures are 
superbly designed and 
programmed, the contents 
first rate. The implementa¬ 
tion of Colossal Cave 
(Adventure) is nothing short 
of brilliant; rush out and buy 
it. While you’re at it, buy 
their others too. Simply 
smashing!” 

-SOFT, Sept 83 
“I found Dungeon 
exceedingly well planned 
and written, with a fast 
response. There are well 
over 200 locations and the 
descriptions are both 
lengthy and interesting. The 
objects number about 100. 

It could therefore take 
some months to explore 
the whole network, giving 
many hours of enjoyment in 
the process.” 

-C&VG, Sept 83 

“The descriptions are so 
good that few players could 
fail to be ensnared by the 
realism of the mythical 
worlds where they are the 
hero or heroine .. great fun 
to play.” 

-Which Micro?, Aug 83 

“My appetite has been 
whetted and I intend to get 
my own copy (of Snowball) 
to play.” 

- What Micro?, Dec 83 


MIDDLE EARTH ADVENTURES 

1: COLOSSAL ADVENTURE 

A complete, full size version of the classic mainframe game 
“Adventure'' with 70 bonus locations added 

2: ADVENTURE QUEST 

Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded The Land The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it 
3: DUNGEON ADVENTURE 

The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower A sense of 
humour is essential! 

THE FIRST SILICON DREAM ADVENTURE 
1: SNOWBALL 

The first of Pete Austin’s second trilogy The giant colony 
starship, Snowball 9, has been sabotaged and is heading for 
the sun in this massive game with 7000 locations 


ADVENTURE 
REVIEWS 

“This has to be the bargain 
of the year. If adventures 
are your game then this 
(Colossal Adventure) is 
your adventure.” 

- HCW, 5 Sept 83 

“Colossal Adventure is 
simply superb. Anyone who 
wishes to use adventures in 
an educational setting 
really must use and see this 
program as it emulates 
Crowther and Wood’s 
masterpiece so well. For 
those who wish to move 
onto another adventure of 
similar high quality, 

Dungeon Adventure is to be 
recommended. With more 
than 200 locations, 700 
messages and 100 objects 
it will tease and delight!” 

- Educational Computing, Nov 83 

Colossal Adventure is 
included in Practical 
Computing’s Top 10 games 
choice: “Poetic, moving and 
tough as hell.” 

- PC, Dec 83 
“To sum up, Adventure 
Quest is a wonderful 
program, fast, exciting and 
challenging. If you like 
adventures then this one is 
for you” 

- NILUG 4# 1.3 
“Colossal Adventure .. For 
once here’s a program that 
lives up to its name .. a 
masterful feat. Thoroughly 
recommended” 

- Computer Choice, Dec 83 

“wholly admirable” 

- Your Computer, Sept 83 


THE LORDS OF TIME SAGA 
7: LORDS OF TIME 

Our congratulations to Sue Gazzard for her super design for 
this new time travel adventure through the ages of world 
history. Chill to the Ice-age, go romm with Caeser’s legions, 
shed light on the Dark Ages etc. etc We ll be selling this 
game mail-order from January 1 st. 


Price: £9.90 each (inclusive) 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge Please send order, 
or SAE for catalogue, to: 

LEVEL 9 COMPUTING 

Dept V/, 229 Hughenden Road, High Wycombe, Bucks 
HP135PG 

Please describe your Computer 
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The preset functions are set to aid the 
programmer and include RUN and LIST 
options, even LIST—to list the last line 
entered—and a colourfunction to reset 
the colours to their original setting. 

MSX Basicincludesmostoftheusual 
program structures but there are one or 
two curious omissions. The oddest of 
all is the exclusion of the WHILE-WEN D 
structure since the Spectravideo's 
manual includes two error messages 
for this structure. 

The error messages, should they 
occur in your prog rams, are typed out in 
full on the screen which is a great 
improvement on Microsoft Basic. 

MSX includes a number of very 
useful interrupt control commands 
which can be used to great effect in 
programs. The most common of these 
is the ON ERROR GOSUB command 
which defines the subroutine to be 
executed should an error be detected. 
The others have a similar format and 
include ON INTERVAL which defines a 
routine which will be executed at set 
time intervals. ON KEY directs control 
to one of several destinations depend¬ 
ing on which function key is pressed, 
ON STOP executes a routine when a 
program is halted by a user and ON 
SPRITE can be used to resolve colli¬ 
sions between sprites (for example, 
objects in a game). Finally ON STRIG 
calls a routine depending on the direc¬ 
tion of a joystick. 

Each of these interrupt commands 
can be turned on or off or reset after it 
has been triggered. Triggering these 
commands is automatic once they have 
been initiated and requires no further 
Basic commands. This will obviously 
speed up program execution since no 
Basic statements need be interpreted. 

Arithmetically, the Spectravideo is 
extremely accurate as variables are 
automatically set to double precision. 
The price for this accuracy is loss of 
speed. 

The Spectravideo supports a superb 
range of graphics commands. A single 
command performs a whole series of 
operations. For example, the command 
LINE(10,10)-(100,30)„bf draws a rec¬ 
tangle between the two points speci¬ 
fied and then fills it in. The coordinates 
in the example refer to the high 
resolution graphics screen which con¬ 
sists of 192 x 256 pixels. Each of these 
pixels can be PSET (set) or PRESET 
(reset) in any of the sixteen colours. 

When the computer is switched on 
the screen resolution is in low resolu¬ 
tion mode (40 x 24) in which only the 
block graphics characters can be 
selected using the left and right 
graphics keys. The SCREEN command 
is used to switch between screen 
modes. 


Other advanced graphics facilities 
which you would normally expect to 
find in an extended Basic cartridge 
include: the CIRCLE command which 
can draw circles and ellipses; PAINT 
which fills in a graphics shape in a 
specified colour; GET which stores a 
specified area of the screen in an array 
for printing anywhere on the screen 
using PUT. 

The Spectravideo also supports up to 
32 sprites at any one time. These 
sprites can be of two sizes: 8 x 8 or 16 x 
16 pixels. The size to be used is selected 
as a field in the SCREEN statement. 

Creation of sprites on the Spectra¬ 
video is a lot easier than on other 
machines, such as the Commodore 64 
where details of the sprites' design 
must be entered into the computer 
using a series of POKEs. To define a 
sprite on the Spectravideo all you need 
do is use the SPRITE command which 
assigns a sprite with the pattern held in 
a string of characters that can be easily 
created through READ and DATA state¬ 
ments. 

The Spectravideo also possesses 
two Macro languages: a graphics mac¬ 
ro language (GML); and a music macro 
language (MML). These are separate 
mini-languages existing with Basic. 

The GML can be regarded as a 
graphics language similar in nature to 
Logo's turtle graphics. It consists of a 
series of single letter commands which 
are incorporated into the Basic com¬ 
mand DRAW. These commands are 
directions given to a cursor that draws a 
line on the screen. Each command is 
followed by a number to complete the 
instruction. For example, U10 tells the 
cursor to go up 10 pixels. Other 
commands include: E,F,G and H to 
move diagonally; B, to move without 
leaving a line; A to set an angle; and C to 
set the colour of line drawn. 

MML is similar to GML and provides 
the Spectravideo's sound capabilities. 
Quite simply the sequence of notes you 
wish to play is stored in a string and 
performed using the PLAY command. 
The command PLAY"CEG'' would play 
the notes C, E and G. These basic notes 
can be tuned and modified by addition¬ 
al commands which included to set the 
octave, T and L to determine the tempo 
and length of a note and S and M to 
control the shape and tone. 

Up to three strings can be included in 
a PLAY command, separated by com¬ 
mas to set the notes to be played by 
each of the three sound channels. 

The sound is generated by a separate 
chip which means that music can be 
produced without slowing down ex¬ 
ecution time. 

This separate sound processor prob¬ 
ably explains the difficulties I had in 


tuning in a television to use with the 
machine. I found it almost impossible 
to tune it so that the picture was sharp 
and the sound still audible. Eventually I 
was able to reach a balance between 
sound and vision and had no further 
problems. 

Supplied with the floppy disk control¬ 
ler are two disk-based operating sys¬ 
tems, MSX disk Basic and CP/M 2.2. 

To be honest I really can't see the 
point of this version of MSX Basic. It 
contains only a few additions to the 
ROM-based version for accessing 
disks. Besides, the Spectravideo also 
supports a modified version of CP/M 2.2 
which will be more than adequate for 
the needs of most users. 

It can be implemented on a reason¬ 
ably priced system with the minimum 
requirement being one floppy disk. To 
cater for this the CP/M utilities have 
been rewritten with a 40-column screen 
display. Additional utilities have been 
added for the user with only one disk 
drive including 1COPY which will copy 
a disk using only one drive. A whole disk 
is copied in four passes with clear 
instructions telling when to swap the 
disks. 

Other Software 

Commercial software is available for 
the Spectravideo in three different 
mediums: tape, cartridge and disk. 

The cartridges are enclosed in dark 
grey cases which extend past the 
connecting port on three of the four 
sides. This guides the cartridge into the 
slot on the top of the machine. The 
cartridges fit firmly into their slots 
without being difficult to use by a child. 

The cassette tapes are of high quality 
although any computer tape can be 
used to save your own programs. 

Both the cassette and cartridge prog¬ 
rams are supplied in attractive boxes 
complete with full instructions. 

Four programs were available for 
review: three games, or rather enter¬ 
tainment programs, entitled Cross¬ 
force, Armour Assault and Frantic 
Freddy, and one Basic tutorial program. 

Crossforce is a blast-the-aliens type 
of game and is a mirrored version of 
Galaxians. Mirrored, because you con¬ 
trol two laser bases, one at the bottom 
and the other at the top of 
the screen. The object is to catch the 
attacking aliens in crossfire between 
the two laser bases. There are three 
different ways of controlling the bases, 
parallel where they move together, 
diagonal where they move in opposite 
directions and dual control in which 
two players can play—each controlling 
a base. 

Armour Assault is a variation of the 
old tank battle game but it has been 
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Quality ZX SPECTRUM* Software 

HISOFT PASCAL 4T 


. .1 haven't seen any other compiler that could match Hisoft’s Pascal'’ . . . Using the 
Spectrum Micro - Autumn 1983 

“This is a very impressive product... of benefit to any Spectrum programmer...” David 
Bolton ZX COMPUTING Aug/Sept 1983 


Just two comments from full length reviews of our powerful and virtually full 
implementation of Standard Pascal. The advantages of using Pascal are well-known — 
fast, self-doumenting, and above all, structured programs and now, with Hisoft Pascal, 
you can reap all these benefits on a wide range of home computers, including the 48K 
Sinclair Spectrum! Hisoft Pascal produces programs that run typically 40 times faster than 
equivalent ZX BASIC programs and, sometimes, up to 1,000 times faster! 

Hisoft Pascal supports FOR ... DO, WHILE .. . DO, REPEAT ... UNTIL, CASE ... OF, 
INTEGERS, REALS, CHARacters, RECORDS, POINTERS, SETs, ARRAYS etc. etc. — it 
is not a Tiny Pascal but a virtually full implementation of the language allowing the user to 
develop true high-level language skills while attaining execution speed close to that of 
machine code. Complete with a 70-page manual. 

Hisoft Pascal is also available in a variety of disk formats, including sequential FILE handling. 

HISOFT DEVPAC 3 

“. . . DEVPAC is most highly recommended. The documentation is first class.” Your 
Computer May 1983 

.. if you write programs in machine code, buy DEVPAC - it is the best currently on the 
market. "Adam Denning, ZX SOFT in Which Micro September 1983 


Two comments from reviews of earlier versions of DEVPAC — now we have DEVPAC 3 
available: a powerful Z80 assembler with conditional assembly, assembly from tape (to 
enable generation of very large code files), ORG, EQU, DEFB, DEFS, DEFW, DEFM, 
labels of any length — in fact all you need for fast (3,000 lines per minute) and powerful 
assembly programming. But it doesn’t stop there: DEVPAC 3 also includes an incredible 
debugger/dis-assembler giving you a ‘front panel’ display of the Z80 system and allowing 
extensive debugging of your machine-code program, including single-stepping programs 
EVEN IN ROM!! Open up the secrets of low-level programming with DEVPAC 3. 

Prices: 

Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

(NewBrain, SHARP MZ700 etc) £35 plus VAT 
Hisoft Pascal 4D, many disk formats £46 inc. 

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 
(NewBrain £25 inclusive 

★♦★STOP PRESS*** Hisoft Pascal for the SPECTRUM now comes complete with a Turtle 
Graphics package allowing fast and easy production of complex graphic displays 
Hisoft Pascal and Hisoft Devpac also available on ZX Microdrive, please write for details. 


and others 



HISOFT 

13 Gooseacre, Cheddington 
Leighton Buzzard, Beds. LU7 OSR 
Tel: (0296) 66B995 
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BENCHTEST 


brought up to date to form an enjoyable 
two player game. Eight different varia¬ 
tions of the game exist, each different 
from the others in fuel, ammunition and 
tanks available to the players. Some 
options include hospitals to repair 
tanks and depots where you can refuel 
and rearm. Others include ghost tanks 
that try and destroy you. 

Frantic Freddy is a rather curious 
game where you control the fearless 
fireman Freddy as he trys to put out a 
blazing building. According to the 
cover of the instruction book our hero 
Freddy looks like a hotdog sausage 
wearing boots, and with a funnel for a 
nose. Through this funnel Freddy 
squirts water to extinguish a normal 
orange window fire but six to put out a 
purple fire that chases and tries to 
corner him. Freddy must also dodge 
flame particles or he will lose a life. The 
same fate awaits him should he fail to 
catch a cat as it tries to jump to safety. 



Crossforce 


All the games reviewed are control¬ 
led by joysticks, either plugged into 
joystick ports or built into the SV-318. 


Benchmarks 

BM1 

2.3 

BM2 

5.7 

BM3 

18.2 

BM4 

20.0 

BM5 

20.9 

BM6 

32.8 

BM7 

45.1 

BM8 

235.7 

All timings in seconds. Fora listing 
of the Benchmark programs see 

'Direct Access'. 



The cursor keys of the SV-328 can be 
used but this makes the games even 
harder than they already are. 

The tutorial tape is billed as an 
introduction to programming in Basic 
and consists of a tape and a booklet. The 



Armour Assault 


idea is that the user can read through 
the booklet while working through 
examples on the tape. The examples 
given are interesting as is the explana¬ 
tory text; however, it is dogged with 
errors. These are particularly bad since 
the package is designed for the begin¬ 
ner who will be confused by the 
mistakes. For example, having ex¬ 
plained the difference between the 
Commands SCREEN 1 and SCREEN 2 
the text refers to SCREEN -l- which is 
obviously wrong to all but a beginner. 

At the time of writing the software 
available to users of the Spectravideo 
machines is limited. However, this 
situation will gradually improve for 
three reasons. Firstly, Spectravideo will 
undoubtedly increase its own range of 
programs. Secondly, the incredible 
array of CP/M packages will be con¬ 
verted for Spectravideo use. Finally 
programs written for other MSX 
machines will run on the Spectravideo. 



Frantic Freddy 


MSX—What is it? 

The MSX system was proposed by 
Microsoft in Japan in an attempt to 
bring the standardisation of the record 
industry to the computer market. Such 
a system of standardisation is being 
welcomed by manufacturers, software 
houses and shops since they will all 
benefit from it. 

Manufacturers of hardware, particu¬ 
larly of add on peripherals, will be able 
to produce goods for more than one 
machine at a time resulting in massive 
savings on research and production 
costs. Similar savings will be enjoyed 
by software houses with the additional 
benefit of a longer shelf life for their 
programs, since it is less likely that the 
machine for which they write will be 
superseded. 

Invariably shops have serious shelf 
space problems since each computer 
needs a separate software display. 
MSX will solve this by requiring only 
one display for all machines. 

MSX plans to achieve this standard¬ 
isation by having at the centre of all 
computers Microsoft Extended Basic 


running in a machine using a Z80 
processor and featuring 16 colours and 
three sound channels. Since they will 
all have this standard format the 
software they use will be available for 
other MSX machines. 

There are at present fifteen com¬ 
panies supporting MSX with Spectra¬ 
video being the only non-Japanese 
member. A full list of these is given 
below: it reads like a directory of 
Japanese electrical companies. 

MSX is open to any company which 
wishes to join the scheme and is 
prepared to pay the admission fee. This 
may become an attractive package to 
companies thinking about entering the 
computer market since the computer 
design, particularly Basic, has been 
done for them. 

This may be good for such com¬ 
panies but is it good for the computer 
market? Such standardising may seri¬ 
ously restrict developments and stag¬ 
nate the industry as a consequence. 
Microsoft claims, however, that this 
will not happen since MSX is a very 
loose system allowing room for de¬ 
velopment. But the question is: Will 


these developments be compatible 
with other MSX machines? I think not. I 
have seen literature written in 
Japanese claiming that the Sanyo MSX 
machine will be able to grab and store 
television pictures but the software 
required to run this probably won't 
work on a Spectravideo. 

One final thought on MSX is: If there 
are many machines using the same 
software then software copying might 
become an even bigger problem than it 
is already. This is because copying will 
be possible where it is now impossible 
due to machine incompatibility. 


Companies supporting 
MSX 

Canon 

NEC 

Fujitsu 

Sony 

General 

Pioneer 

Hitachi 

Sanyo 

JVC 

Spectravideo 

Kyocera 

Toshiba 

Matsushita 

Mitsubishi 

Yamaha 


PCW79 






















B E N C H T E S T 



Documentation 

At first sight the documentation for the 
Spectravideo seems plentiful and 
adequate. In fact there seems to be too 
much of it — even the RAM packs come 
complete with theirown user manuals. 

The manual which accompanies the 
computer itself is a 3-holed ring binder 
containing a loose leaf manual and a 
quick reference booklet. It is pleasantly 
organised, complete with separator 
cards between chapters which allow 
easy access to the information. Unfor¬ 
tunately the manual wants to keep the 
machine's secrets safe from the prying 
user which it does by ploys such as 
example programs that don't work, 
directions to tables that don't exist and, 
as mentioned earlier, error messages 
for program structures that aren't 
supported. 

Small chapters may make the manu¬ 
al easy to read but they are inadequate 
for teaching Basic. Eighteen pages is 
hardly enough to cover all of the 
Spectravideo's excellent sound and 
graphic capabilities. 

By far the best manual included in the 
review package was the CP/M manual 
which was mostly written by Digital 
Research. The section referring to 
features converted or specially written 
for the Spectravideo is concise and 
easy to understand. The more ad¬ 
vanced features of CP/M will no doubt 
remain a mystery to all but the most 
determined user since the relevant 
sections of the manuals are daunting to 
the beginner. 


Prices 


Spectravideo 318 including 


power supply leads and 

£ 

manuals 

173 

Spectravideo 328 

239 

Super Expander 

99 

Disk drive controller and 


CP/M 2.2 and MSX Disc Basic 

66 

5 V 4 in floppy disk drive 

199 

Cassette unit 

39 

16k RAM cartridge 

29 

64k RAM cartridge 

89 

Cassette programs 

5.90 

Cartridge programs 

16 


Conclusions 

Since the Spectravideo is the first MSX 
computer to reach the UK, my assess¬ 
ment of the machine is attwo levels: as 
a machine in its own right and as the 
pioneering MSX micro. 

The Spectravideo is priced to be in 
direct competition with the Commod¬ 
ore 64 and the BBC Micro. It costs too 
much to be a serious threat to the 


cheaper Spectrum and Oric end of the 
market. For the money it offers good 
value — bearing in mind its advanced 
sound and graphic capabilities. In fact 
these facilities are more often found in 
an advanced Basic cartridge costing up 
to £30. 

The difference between the cost of 
the SV-318 and the SV-328 is negligible 
when you consider the advantages of 
the bigger model. The combination of a 
full-size keyboard and 80k of memory 
will be irresistible to most people. 

The Spectravideo is an incredibly 
easy machine to write prog rams for as it 
seems to be designed for program¬ 
mers. Indeed it is to this area of the 
market that it will particularly appeal. 
The consumer games players will no 
doubt wait until there is a lot more 
software available for it. This will 
improve with the arrival of more MSX 
machines. 

As an advert for MSX the Spectra¬ 
video is ideal but the system itself may 
encounter one or two problems which I 
shall outline below. 

I have reservations about the scope 
for future developments should MSX 
become the standard. And will such 


developments supersede the existing 
generation of MSX making it redundant 
and incompatible, so defeating the 
whole principle behind MSX? 

To become accepted as the standard 
throughout the world, MSX will haveto 
extend beyond one non-Japanese 
company and include such companies 
as Sinclair, Acorn and, of course, IBM. 
This is highly unlikely since each of 
these companies is trying to make its 
own dialect of Basic the industry 
standard. It iseven lesslikelythat Acorn 
will join MSX since the BBC Micro and 
the Electron use the 6502 processor as 
opposed to the MSX standard of Z80. 

Clearly, MSX will not become the 
only system for home computers and I 
envisage a situation similar to the video 
recorder market where not one but 
three different systems (VHS, Betamax 
and Sony) compete for supremacy. 

To summarise: MSX represents a 
road to the future but it won't be the 
only one. 


E0 


Technical specifications 

Processor 

Z80 running at3.6 MHz 

Memory 

32kROM SV-318—32k RAM 


SV-328—80k RAM 

Keyboard 

SV-318—71 rubber keys, built-in joystick 

SV-328—86keyfull-size keyboard 

Display 

40 x 24, high resolution 192 x 256 pixels, 16 colours 

Sound 

3channel sound via television speaker 

Operating systems MSX Basic, MSX—DOS, CP/M 2.2 
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There’s another thing our Printer can do 
faster than a Daisy Wheel 


The Toshiba P1350 turns out 
immaculately printed documents and 
letters at about twice the speed of a 
daisy wheel. 

Using a single-pass overlapping 
dot technique our P1350 Dot Matrix 
Printer produces high definition 
characters at the rate of 100 every 
second. 

And there are two speeds 
choose from. In its draft quality 
mode our machine prints even 
faster-192 characters per second 
at 10 characters per inch. 

Software commands switch 
the Printer effortlessly between 
print modes and enable you 
to choose from three different 
character fonts. 

But when the 
chips are down 
and you have to 
make your final 
choice of a printer to match the 
speed and accuracy of your 
computer system (needless to say 
it's compatible with your T100 or 
T300 system from Toshiba), 
there's another vital factor 
besides speed that gives 
you a definite edge. 

The Toshiba P1350 draws. 
Charts, tabulations, even complex 
graphics, the P1350 handles them 
with dazzling speed. 

Add to this complete 
flexibility of paper handling 
systems-Friction Feed, Pin Feed 
Tractor or Auto Sheet Feeder 
- and you'll see why the 


SHORT SPECIFICATION P1350 


PRINT METHOD 
PRINTHEAD 


PRINT MODES 


LINE LENGTHS 

CHARACTER SET 
PAPER 


COPIES 


PAPER 1 El i) 


Impact wire dot matrix 
24 pin: overlapping. 

Pin-replaceable for repair 
Letter Perfect quality: Average 100 CPS 
Draft quality: 160CPS(12CPI) 

192 CPS 
Graphic mode 
163CPL(12CPI) 

136CPL(10CPI) 

96 ASCII character set (standard) 

From 5" to 15” wide. Single sheet 
(standard) or continuous forms 
(optional) 

Up to 4 parts, including original 
Friction roller is standard. Options 
include pin feed tractor or automatic 
sheet feeder 
Cartridge ribbon; black 
Temperature: 41 to 104°F (5 to40°C) 
Humidity 20 to 80% RH 

POWER REQUIREMENT AC 220 V, 240 V, 50 Hz 
DIMENSIONS (WxHxD) 21.7" x 5.9" x 15" 

(550 x 150 x 380 mm) 

WEIGHT 44 lbs (20 kg) 

INTERFACE Parallel interface (standard) 

or serial interface RS-232C (optional) 


RIBBON 

OPERATING 

ENVIRONMENT 


Toshiba P1350 has already notched 
up a considerable number of 
successes - more than 7000 
installations where the P1350 
has proven its worth against 
hardware with some pretty 
hefty reputations and price 
tags to match. 

Yet at just £1495 the Toshiba 
P1350 is a match for any of 
them. 

Mosey on down to your 
local Toshiba Store and find 
out more about this exceptional 
printer. 


TOSHIBA 


SCAN 

SCAN COMPUTERS LTD 

Chanctonbury House, Church Street, Storrington 

West Sussex RH20 4LZ Tel: (09066) 5432 
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My T100/T300 Computer is going great guns. Now I need a printer to 
match. Please send me full details of the Toshiba P1350 and the name of 
my nearest stockist. 

Name: ___I 

Position: _______ 

Company: _j_ 

Address: ____ 

Send today to: 

SCAN COMPUTERS LTD 

Chanctonbury House, Church Street, Storrington 
West Sussex RH20 4LZ Tel: (09066) 5432 
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Geedoh... 

A new experience 
in musical education 



The Geedoh musical education software series has 
been developed by musicians in close 
collaboration with educational computing 
specialists. Each program in the series covers one 
or more aspects of musical practice by means of 
arcade game techniques. The full colour graphics 
and sounds are excellent. Available now are: 


Pitch Game 

At level 1 you move Geedoh up a staircase to match 
another note. Success leads on to further levels 
covering fifths, thirds, fourths, seconds, sixths and 
sevenths. Fail and Geedoh loses a life - blown up by 
a hidden bomb. 


All cassettes are well-packed and come with full 
instructions and a booklet explaining the relevant 
aspects of musical teaching. 

Other titles will be available shortly - for details tick 
the box on the coupon or send a s.a.e. to Geedoh 
Educational Software, Freepost, Leeds, LS17 7YY. 

Each cassette costs just £9.95. 

Available for BBC Micro and Sinclair Spectrum 


Music Reader 

You have to identify a note which moves across the 
screen on a musical stave. Succeed and you go on 
to higher levels - fail and you lose one of your five 
lives. Level 1 is slow and fairly easy - but by level 9 
you are reading music fluently. 


Please send me the following 
Geedoh cassettes 

Tick the appropriate box and 
indicate how many of each 
cassette you require. 


Music Reader 
Pitch Game 


No. @ 
£9.95 each 


□ 

□ 


I enclose £ p as payment 

(payable to Geedoh Educational 
Software) 

Caution: Do not send cash 
through the post. 

Please send me details of new 
Geedoh Musical Education 
programs as they are published 

Tick here □ 


Name 


Address 


Tel. No. 


Indicate computer 
BBC Micro 
Sinclair Spectrum 


you will use 

□ 

□ 


Allow 28 days for delivery. 

Send to: Geedoh Educational 
Software, Freepost, Leeds, 
LS17 7YY 


O Geedoh- 

Software to help you 
enjoy learning. 
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S W E R S 


Olivetti 

interface 


I own a NewBrain computer 
which I have been very 
pleased withforovera year, 
and recently I reached a 
stage where I wanted a 
printerfor it. This was in 
March '83. Atthesametime 
my wife wanted to buy a 
typewriter. It seemed 
logical,therefore,tobuyone 
thatwould interface with the 
computer, so we purchased 
an Olivetti Praxis 45D. 

We were told that a serial 
interface was available for 
this machine. The 
information with the 
machine mentioned that an 
interface was available and 
Olivetti has since advertised 
it as being suited to 
computer printer use. When 
in April/May '83 we decided 
to buy the interface, 
however, we found it was 
unavailable. 

Three local Olivetti 
dealers were unable to find 
out anything about the 
interface from Olivetti (and 
all told stories of poor 
service). After seeing an 
advertisement blatantly 
plugging the 45D and its 
non-existent interface I sent 
a letter of complaint to 
Olivetti. I also complained 
to the Office of Fair Trading. 

I would therefore be very 
grateful if you, or any of 
your readers, could help 
before we are forced to 
trade-in for an alternative 
typewriter. 

As far as I can make out 
the typewriter is open, 
having a 50 way edge 
connector on the side. Does 
this information give any 
clues? 

I must thank you for your 
continued faith in the 
NewBrain. You are the only 
monthly that gives it any 
attention. Along with your 
sister weekly. Personal 
Computer News, you have 
saved me from switching to 
another (inferior — for my 


Sendyourqueries to Peter Bright, PCW, 62 Oxford Street, 
London Wl. Please note that Peter cannot answer questions on 
an individual basis, so please don't send an SAE with your query. 


purposes) machine. 

Brian Lockey, Stockport, 
Cheshire 

The Olivetti RS232 interface 
for the Praxis is called the 
IM45S. It became available 
in December of last year, 
costs £150 and should be 
available from most Olivetti 
retail outlets. In case of 
difficulty, phone Olivetti on 
(0908)311555. 

A spokeswoman at 
Olivetti said that the 
company had not claimed 
the interface was available 
prior to its launch. For 
information on how to 
connect up the RS232 
interface see Mr Weaver's 
letter. 

Surya 


HHHHHH 


protection 

As a London based 
American lawyer who deals 
with software copyright 
and licensing, I was 
interested in the first part of 
Surya's answer to 
R. Thomas's query 
regarding pertinent 
legislation (PCW, December 
'83). The statement that the 
situation was largely 
unsettled was correct but 
perhaps too brief. 

Two international 
conventions provide 
copyright protection: the 
Berne convention Kathy 
Lang mentions in her 
January PCW article, and 
the Universal Copyright 
Convention. Britain is a 
signatory to both, the 
United States only to the 
latter. 

My advice to clients 
seeking copyright 
protection has been to 
register programs in the 
United States where 
legislation specifically 
recognises the 
copyrightability of 
software. Copyright 
registration in the US 


should, in most cases, 
provide adequate 
protection in all other 
signatory countries, 
including Britain. 

Richard A Carruthers, JD 


HHHHHB 


VIC 20 
prompt 


There is a much simpler 
solution to the problem of 
suppressing the 7' prompt 
to an INPUT on the VIC 20 
than that given by Brian 
Grainger in your November 
column. 

The VIC keyboard is 
designated as device 0. This 
can be utilised for I/O 
purposes, allowing the use 
of INPUT# which accepts 
data without the 7' prompt. 
10 OPEN1,0 
20 PRINT "HOW 

MUCH-£";:INPUT#1,A 
30 PR!NT:PRINT:PRINTA 
40 CLOSE1 

Alan Thomas, London SW18 


HHHHHH 


First 

purchase 

I have been saving for my 
own computer for a few 
years and I now have£300.1 
am wondering which 
computertobuy—I would 
like a Commodore 64 or a 
VIC 20. 

Could you give me some 
advice as to which 
computer would be best 
for me to purchase, 
bearing in mind that it will 
be my first computer and 
that I'm hopingto 
becomea member of a 
computer club. 

lam looking for one with 
ease of use and good 
graphics. Software is not a 
problem as my Mum and 
Dad have promised to help 
me out. 

Games are not so 


importantaslthinka 
computer isfor more than 
games, although I would 
likeyouropiniononthe 
range of games available 
forthe computers which 
you might suggest. 

Andrew McLeod, 
Darlington 

Afewyears ago, questions 
such as yours didn't exist 
becauseyou simply bought 
the computeryou could 
afford and did all you could 
with it. However, the 
market has dramatically 
changed and there are 
several machines within 
/ourpricerange.ltis 
therefore impossiblefor 
me to glibly pick a single 
machine out of the air and 
recommendyou spend 
yourhard saved money on 
it. 

Having said this, I'll give 
you some general pointers 
to help you make this 
decision. 

You havealready made 
the most important 
decisions you must make 
when choosing a micro, and 
theyarehowmuchyou are 
prepared to spend on it and 
whatyou hopetouseitfor. 
Having decided what your 
ideal machine is,you must 
see which of the available 
machines most closely 
fits your requirements. 
Thismay bea lengthy 
processand involves 
reading reviewsand 
Benchtests, and talking to 
anyone who will listen. A 
good source of information 
are our own Computer 
Towns. You should find a 
full list of these in this issue 
of PCW, but I'm afraid the 
nearestonetoyou isin 
South Shields. 

When looking ata micro 
you should consider the 
following: howmuch 
memory is availablefor 
you to use and can it be 
expanded cheaply? This is 
important because the 
morememoryyoucan use, 
the more information your 
computercan store, and 
thereforethemoreitcando 
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COMPUTER 


ANSWERS 


for you. Are its graphics 
adequateforyour 
applications, and if so, will 
thesegraphicsuseuptoo 
much of your memory? 

Take a close look at the 
manual that comes with 
the computer before you 
buyittoseeifyoucan 
follow what it's trying to tell 
you.Thisisofvital 
importance, particularly if 
it'sto beyourfirst 
computer. 

Finally,takealookatthe 
rangeof software and 
hardware add-ons 
available for your 
machine, since your 
present needs and 
requirements may change. 
Unfortunately, you will 
probably find that your 
ideal machine doesn't 
exist,soyou may haveto 
compromise,orwait. It's 
generally betterto 
compromise and buy one 
now,forifyoudecideto 
waityou may neverfind a 
machinetofityour 
specifications. 

You specifically mention 
in your letter both the VIC 
andtheCommodore64.1 
wouldsuggestthe64as 
a better buy for you 
because of the additional 
memory. However, both 
the VICandthe64have an 
unfriendly dialect of Basic, 
particularly the graphics 
commands, which may 
make another machine a 
betterchoice. 

You can find full details of 
the other machines in your 
price range in the In Store 
section of this issue. 

Tony Hetherington 

HHBBHH 

Prompt 

change 

With reference to Martyn 
Adams' letter in Computer 
Answers, PCW, 

November, I would like to 
inform him of a technique 
for changing the prompt 
on the VIC 20 that I've 
been using for a while. If 
location 19 is set to 1 prior 
to the input statement 
thenthe'?' prompt 


disappears. However, this 
location must be restored 
back to zero after the input 
statement, otherwise a 
crash may happen later in 
the program. To replace the 
'?' prompt with a £ sign the 
following may be used: 

100 POKE 

19,1 :INPUT"HOWMUCH 
£";A:POKE19,0 
WROrd, Whickham, 

Tyne& Wear 


BBBBBBI 

Software 

protection 

This problem may be of 
interestto readers who have 
written software which they 
think is good enough to sell. 

I have a software 
protection system for the 
BBC Electron that is 
virtually unbeatable (that 

is, a 1:1(T21 chance of 
getting the correct code). 

I understand it's only 
possible to take out a 
patent on a method of 
manufacture — I don't 
think copyright covers 
ideas. 

Couldyougivesome 
advice on what to do with 
ideas likethis? How should 
software houses be 
approached on selling the 
idea?They will 
probably want evidence 
that it works, but in this 
casetheideaisso simple 
that almost anyone could 

SDOt it. 

Ken Booth, Broadstone, 
Dorset 

You could try offering 
yoursoftware protection 
method to software 
houses, butyou will haveto 
reveal exactly how it works 
ifyou expectanyoneto buy 

it. Ifyoufeelthemethod is 
valuable, then you could 
get a solicitorto draw up a 
contractforyou priorto 
offering ittoanyone, but I 
feelyou may well be 
disappointed. No 
protection method is 


impossible to beat, and any 
method which isobvious 
oncethe method is known 
isdoomedtofailure: ifone 
person can discover it, so 
can others. And a lot of 
people have in-depth 
knowledge of the BBC MOS. 

Your method sounds 
from your letter as if it's 
based on some kind of key 
which must be correctly 
entered. If I weretrying to 
break into a key-protected 
program,! wouldn't waste 
time attempting to crack the 
key—as you say, the odds 
are too great. I'd work on 
bypassingthekey. 

Copyrightcoversa 
'physicaldevice'ora 
designforsame. It could be 
argued thatsincea 
computerprogram 
physicallycreatesa circuit 
in the computer's RAM, the 
circuit design and hence the 
program which creates it is 
covered bythecopyright 
laws. Whether anyone will 
succeed in explaining the 
subtleties of this argument 
to a judge remains to be 
seen. 

Surya 


leaving blanks every time 
A-Fistyped. Similarly, 
POKEing43D,145Ddoes 
not recognise A-F. 

Therefore, it appears 
there is a difference 
between the upper case 
when obtained from the 
SHIFT key and when 
CONTROL/1 or POKE43D, 
145D, (Bit 7 SET?), is used. 

Itwillbemuch 
appreciated ifyou can 
elucidatethis mystery. 

CE Williams, 

Cockermouth, Cumbria 

The answer is 
straightforward. When you 
open stream 6 as keyboard 
input, the stream gets lower 
case,whateveryoutype. If 
you wantto get upper 
case,thenyou mustsetthe 
stream by adding a 
'PUT-6,1'instruction 
immediately after 
you open the input 
stream. 

Tony Armitstead 


HHBBHH 

PET club 


BBBBBBI 

Upper case 

I have a simple Basic 
program for inserting 
machine code in HEX into 
a RESERVEd area. At the 
start of the program:— 
10DIM b$ (15) 

20 Fori = Oto 15 
30Readb$(l) 

40 Next I 
50DATA 

0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

Later in the program 
keyboard input is obtained 
thus:— 

300Get # 6, a $ 

320 Fori = Oto 15 
330 If b $ (I) = a$then . . . 
and hex input is 
recognised. 

The program works 
well and I'm happy with it. 
However, trying to avoid 
having to press 'SHIFT' for 
A-F, I used CONTROL/1 
before running to speed 
entry. I was surprised to 
find that the loop does not 
recognise upper case. 


choice 

I haveto program a CBM PET 
400aspartofmyjob,andl 
already have Raeto West's 
excellent book. Can you 
advise me, please, if there 
areany magazines/ 
journals/newsletters/clubs 
dealing with theCBM PET? I 
tried writing to CBM, but 
theysentmea sales 
catalogue. 

Dave Wilkinson, Edinburgh 

The Commodore PET is one 
of the best catered for 
micros. You have a choice of 
theCommodore Users 
group (ICPUG)orthe PET 
usersgroup. 

ICPUG can be contacted at: 
30BrancoatesRoad 
Newbury Park 
Ilford 

Essex 1G237EP 
UKPET userclubisat: 
360Euston Road 
London NW1 3BL 
Theseclubsshouldbeable 
to help. 

Peter Bright R7F1 
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This man can use... 


46 Microcomputers 6 Word Processors 
16 Printers 2 Mini Computers 



...all without leaving his seat! 


Clearway 

is a low cost Networking device allowing 
ALL minis, micros, printers, mainframes etc. 
to communicate with each other. 



• From £150 per connection (node) 

• No controller needed. 

• Easy installation 

• Connects any hardware device through an RS232 interface 

• Up to 99 nodes on the same ring 

• File sharing software available 

• Enables printer sharing 

• Has special hunting feature 

• Other models available 

• Over 3000 nodes currently installed 

• Manufactured and supported in UK 

Mail the coupon now for full information 

Real Time Developments Limited, Lynchford House, Lynchford Lane. Famborough, 
Hampshire GU14 6JA Telephone Famborough (0252) 546213 Telex: 858893 Fletel G 


I 

I 

I 

I 

I 

I 


I am interested in Clearway - the low cost Networking device, please 
send me details 

Name. 

Position. 

Address . 


Telephone. 

Send to: Real Time Developments 

Lynchford House, Lynchford Lane, Famborough, Hampshire GU14 6JA 
Telephone: Famborough (0252) 546213 Telex: 858893 Fletel G 




ALPS DISK DRIVE FOR APPLE II* 

Slimline half height disk drive for the Apple H Use with Apple disk 
controller card. 

Box of disks £13. Disk storage boxes (35) £14 ( 80 ) £19 

* Apple is a registered trade mark of Apple Computers 



£79 

inc VAT 


PHOENIX 12" PLASTIC MONITOR 

24 MHz monitor for the best possible resolution for 80 columns. 
80 column card for Apple n Plus £109 



C/WP Computers 
Willow House Willow Place 
London SW1P1JH 
Telephone 01-828 9000 


1 ! 1700 




EPSON FX 80 PRINTER 

160 cps, user definable fonts and graphics. 

Parallel interface card £72. 16k buffer £79. 32k buffer £109. 
Ribbons £4 


Please send me details of/I enclose cheque/Access/ 

Barclaycard (No.)_ 

_for £_and am ordering* 

□ Alps disk drive □ Phoenix monitor 

□ Epson FX80 □ Other_ 

Name_ 

Address_ 

_Telephone_ 

‘Delete where applicable Delivery charge £9.00 
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PRINTRONDO 


THE 

MICROCOMPUTER 
LINE PRINTER 


MUP 


233 London Road, Croydon 
Tel: 01-683 0060 


UN I UERSALhicroperipherals 


LTD 


PRINT 

Listings 200 LPM (600 Characters-Per-Second) 

Data Processing 150LPM (330 Characters-Per-Second) 
Word Processing 80 LPM (180 Characters-Per-Second) 
Wordstar compatible 140 Character Sets 

Underlining and Double Height 6 pa rt copy 

Forms length switch 

(downloadable) Programmable handshake 


GRAPHICS 


Speed 

ins/min 

Resolution dots/inch 

High 

27.8 

50 x 50 

Medium 

16.7 

60 x 72 

Low 

8.3 

100x100 


Optional Label/Forms/Barcode processor 


The above brief specifications show that the MVP will 
replace the Daisy wheel printer, the Serial Matrix 
printer, and the Graphics plotter. Speeds for Word 
Processing, are 4-5 times faster than Daisy wheel 
printers and Bar Code printing is 10-40 times faster 
than a serial matrix printer. Whether for a single user, a 
multiple user, a network system, for business, 
scientific, engineering; the MVP is the Total Solution. 

Send for detailed literature and print samples. 
TRADE AND END USER ENQUIRIES WELCOME. 


THE ONE PRINTER SOLUTION FOR ALL 
MICROCOMPUTERS AND MICROSYSTEMS 


ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT 


ELBUG F a°c R o T r H n E ELECTRON 


IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING 
ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP. 

Members receive 10 copies of the magazine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON 
MICRO. It is packed with news, Reviews, Hints, Tips, Programming ideas. Major articles, plus Regular program 
features induing games and useful utilities. 

ELBUG, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User 
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in 
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our 
articles are now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in 
this issue.) 

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG. 
By subscribing to ELBUG you gain all the advantages of a single-micro magazine, with no space wasted on programs 
and articles for other computers. 

Further benefits of membership: 

Members’ discount scheme with national retailers of software, hardware and books, with savings of up to 25%. 
Members’ software library with a growing range of titles at special prices for members. 

SPECIAL OFFER 

SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED 

PROGRAMS FOR THE ELECTRON. 

1. SPACE CITY Defeat the invading Aliens with your laser, and save the city. 

2. 3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board. 

3. RACER Guide your racing car to victory, avoiding other cars and obstacles on the track. 

4. 3D MAZE In this challenging game, you must escape from the maze — The screen displays a 3D view from inside the 
maze. 

5. PATCHWORK A multicoloured display of continuously changing patterns. 

6. KEY SET ROUTINE A program to set up the user function keys. 

7. MEMORY DISPLAY An efficiently written utility to diplay the contents of memory (ROM and RAM). 

8. CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs. 



SPACE CITY 


HOW TO JOIN 

To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed envelope (for the cassette) to: 

ELBUG-DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. HP11 2TD 

EDITORIAL ADDRESS: Beebug Publications Ltd, PO Box 50, St Albans. Herts. AL1 2AR 
SIX MONTH TRIAL SUBSCRIPTION (5 ISSUES) UK ONLY £5.90 — FREE CASSETTE OFFER STILL STANDS. 
Membership outside UK (one year only): Eire and Europe £16, Middle East £19, America & Africa £21, other countries £23. 
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You have a choice from a virtually 
unlimited range of CP/M compatible 
application software. Plus the 
support of total dealer back-up. 

And, most important, you 
won’t find that you’ve bought a 
system that suddenly doesn’t 
meet your needs. The 
Communicator offers the 
facility to enhance and upgrade 
existing models to take account 
of new applications. 

Comart have also met the 
stringent CCTA requirements. 
Which means we are A1. 

In short, Comart Communicator 
systems can keep pace with 
both progress and innovation. 

So don’t get bogged down 
with obsolete equipment. 
Contact your Comart dealer 
for a demonstration now. 


If the number of computer systems 
on the market leaves you totally 
bewildered, we don’t blame you. 

And that’s not your only 
problem. If you are not very 
careful, the system you buy 
today could well be obsolete 
tomorrow. That’s how fast 
computer technology is 
progressing. 

But take heart. There is 
one computer system that 
won’t become obsolete. 

Because it is modular in 
concept it can be expanded 
both inside and outside to 
accommodate extra capacity 
and new advances-as well as 
being able to increase in size 
and capability to keep pace 
with your own growth or 
changing requirements. 


The Comart Communicator One computer 
system that won't sink into obsolescence. 



COMART COMMUNICATOR UK DEALERS 


What’s more, it’s British. 

At any one of the addresses 
listed below you can see the 
remarkable flexibility of a Comart 
Communicator system for yourself. 

In under three years, it has 
become a complete family of 
compatible, fully expandable 
microcomputer systems, covering 


20 models and including single 
user, multi-user and multi¬ 
processing systems. 

To become technical for a 
moment, there’s a choice of 8 or 16 
bit processors, up to 1 megabyte of 
RAM and a wide range of floppy 
and hard disk storage capacities and 
add on modules. 


-COMART COMMUNICATOR SPECIFICATIONS- 

CPMO Series Syatenu CPW00 Series System* 

Microprocessors 8 Bit ZBO A (1 to 6) 16 Bit 8086 

Memory: MK-512K bytes 2%KIMbytt 

Storage’ 590K ot 790K byte dtskettes 390K or 790Kbvte diskettes 

SM or 20Mbyte’hard disks 5M or 20Mbyte’hard disks 

Operating Systems CP/M.MP/Mll ACP/NET, CP/M86, MP/M86 
Multi processor, I to5users 1 to8users 
Features common to both CP10* & CP1W0 Serin Systems 
Keyboard/Display 105 Key, detached 14* green screen, swivel/nlt, 

Expansion: Internal*SI00cards, mainframe communications & protocols, 

Expansion: External - stackable modules inc. cartridge tape & 8’ floppy & hard disks 


CP/M,MP/Mll,CP/M86,MPrM80 A CP/Nti arc irademark. of Digital Rwcarch Inc 
/.SOAua trademark ofZilogCorp MS DOS is a trademark ol Microsoft Corp Comart 
and the Comart logo are trademarks of Comart Ltd 

comart 

Comart Limited, Little End Road, Eaton Socon, 

St. Neots, Huntingdon, Cambridgeshire PE 19 3 JG. 
Tel: (0480) 215005. Telex: 32514 Comart G 

A member of the 6 Coman Group of Companies 


WATFORD 

Lux Computing Services 
Tel: 092347367 

WILMSLOW 

Holdene 

Tel: 0625 529486 
WORTHING 
Ace Computing Services 
Tel: 0903 35411 


ABERDEEN 

Granite Chips 
Tel: 0224 22520 


BEDFORD 

Remdex-Bradlcy 
Tel: 023468581 


BEDS(AMPTHILL) 

M.E. Marketing 
Tel: 0525 404262 


BEACONSFIELD 

Proton Computer Services 
Tel: 04946 4910 


BELFAST 

Cardiac Services 
Tel: 0232 625566 


BIRMINGHAM 

The Bytcshop 
Tel: 021-622 3165 


CAMBRIDGE 

Hi-Tek 

Tel:09548193l 


CAMBS (ST NEOTS) 

Westcom 
Tel: 0480 217217 


CHANNEL ISLANDS 

Bell Data Systems 
Tel: 048126662 
COLCHESTER 
Eurotec Consultants 
Tel: 0206 72538 
DONCASTER 
Spot Computers 
Tel: 0302 25159 
DUBLIN (EIRE) 
Lendac Data Systems 
Tel: 0001 710226 


SHEFFIELD TORQUAY 

Hallam Computer Systems Conosil 
Tel: 0742 663125 Tel: 0803 24311 


EDINBURGH 

Holdene Microsystems 

Tel: 031-557 4060 

GLASGOW 

The Byteshop 

Tel: 041-2218202 

GLENROTHES 

Computer Services Scotland 

Tel: 0592 773710 

LEEDS 

Holdene 

Tel: 0532 459459 


LONDONEC4 
Zygal Dynamics 
Tel: 01-248 4883 
LONDON SW2 
Jarogatc 
Tel: 01-671 6321 
LONDON SW6 
Datafit 

Tel: 01-3856141 
LONDON NW1 
The Byteshop 
Tel: 01-387 0505 


MANCHESTER 

The Byteshop 
Tel: 061-236 4737 


SOUTHAMPTON 

The Byteshop 
Tel: 0703 334711 


NOTTINGHAM 

The Byteshop 
Tel: 0602 40576 


STOCKPORT 

Alpha Business Computers 
Tel: 061 4777799 


READING 

M.E. Electronics 
Tel: 0734 667663 


SWINDON 

Great Western Computing 
Tel:0793485517 
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rft/srnonf/il-/nnef£uansbra\/e/y confronts f/ie Dragon and^ fjndsthe 

structure of the beast merits close examination. 


The Dragon Trainer 


the dragon 

trainer 

ohoodbook^^ 006 ^ 



Subtitled 'A Handbook for Beginners', 
The Dragon Trainer is exactly that. 
Brian Lloyd assumes a raw readership, 
fingers still unburned by the beastie, 
and takes them by degrees (Fahrenheit, 


methinks) through everything you 
need to know. Virtually everything 
could be smoked out of the manual, but 
with Sunshine's dedicated Dragon de¬ 
partment, who needs manuals? 

Lloyd's guidance, particularly in the 
early chapters, is clear and calm but not 
necessarily concise. There's a sensible 
level of worked/working examples and, 
later on, the usual plunge to gargan¬ 
tuan listings with a line-by-line ex¬ 
planation. 

The simplicity has its virtues, but 
more reference to the big bad world (or 
even the manual) might have been 
kinder in the long term. We're told that 
IF and OR can't be used to denote 
variables 'because they are instruc¬ 
tions'. This is true, but why not add: 'We 
sometimes call them reserved or buzz 
words.'And, though IF and OR may live 
forever, there isn't even a token warn¬ 
ing of the peculiarities of Dragon Basic 
overall. PUT and GET, used here for 
manipulating screen displays are, in 
most higher dialects, used for data file 
handling. 

Quite some time is spent on sound 
and colour graphics generally, with one 
or two dodges on offer but not so much 
detail and illustration. The treatment of 


PLAY, for example, is little more than a 
run-down of controlling parameters. A 
small puff of smoke back to the manual 
(or some other source) could help 
continue the support of the early pages. 

Mathematical and other dodgy func¬ 
tions (the forgotten DEF FN is one) get 
distinctly ambivalent treatment. Simi¬ 
larly, the various glossaries and in¬ 
dexes in the latter part of the book could 
have been considerably strengthened 
by cross-reference or amalgamation. 
The reader is offered the odd half of 
lager and lime by way of experiment, 
but Mr Lloyd firmly douses his own 
Dragon in perpetual Perrier water. 

The Dragon Trainer , while a useful 
book in some ways, isn't the most 
fervent in its class. Compared to some 
of the material on the market, its bona 
fide protectionism is perhaps too 
clouded at the edges for all but the most 
lounging lizards . . . 

Anyway, a free fire bucket of sand to 
anyone who can outsit Barbara Wood- 
house on the training of dragons. 


The Dragon Trainer 
Author: Brian Lloyd 
Publisher: Sunshine Books 
Price: £5.95 


Advanced sound and 
graphics for the Dragon 
computer 

The father and son team of Keith & 
Steven Brain are to the Dragon what 
Tim Hartnell was to Sinclair: big 
brothers and easy writers. I don't wish 
to labour the point, but if The Dragon 
Trainer was a ground-floor affair, then 
Advanced sound and graphics scales 
some quite different heights for the 
Dragon. In the familiar blue Sunshine 
format, it's a physically fatter volume 
than its stable-mates, requiring a physi¬ 
cally fitter reader to get the best from it 
— not least with a sturdy typing finger 
and a roving eye. 

Advanced sound and graphics 
arrives with both authority and dignity. 
Basically, it's a handbook of tricks and 
devices, showing ways of building 
different patterns and shapes on the 
screen; shifting, twisting and explod¬ 
ing them to order, and generally 
exploring DRAW, LINE, CIRCLE and 
other Basic friends to the hilt. Anima¬ 
tion and 3D representation gets a fair 



crack at the Dragon's egg (dragons, 


being reptiles, do lay eggs). 

A cheery Pic-Man, British to the last 
and complete with Doc Martens and 
revolving, exploding bow-tie, provides 
a useful compendium of problem¬ 
solving within graphics routines. He is, 
however, the closest the Brain boys 


ever come to the listings game: their 
concern is with a means to an end. For 
this reason, the complaint that might 
otherwise have been levelled about the 
unerring lack of colour in this mightily 
visual context, really doesn't seem that 
important. 

As well as arcade-type applications, 
there are pointers to the more serious 
business of pie charts and (rather 
jagged) contour maps, so you can 
offset your six quid against tax. 

Sound takes a relatively back seat 
role here. Envelopes, as pre-packaged 
on the BBC Micro and shaken out twice 
daily from every small synthesiser 
since the Wasp, are duly addressed, 
stamped and placed in the post. 
Keyboards are reconfigured and notes 
placed firmly on staves. The authors 
don't effervesce with vapid enthu¬ 
siasm, but their style is so secure and 
encouraging that no-one should end up 
playing castanets and triangle on this 
one. A really nice book to have around 
and fine value for money too. 


Advanced sound and graphicsforthe 
Dragon computer 
Author: Keith & Steven Brain 
Publisher: Sunshine Books 
Price: £5.95 
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Anatomy of the Dragon 

Dragons (of a certain kind) may be 
mythical. Mike James is by contrast just 
one of a rather rare breed: an author 
who is prolific, relevant and very 
likable. The slim Anatomy of a Dragon, 
if a shade wayward here and there, in no 
way clouds that reputation. 

To some extent, there's an overlap 
between the aims and applications 
here and in Advanced sound and 
graphics reviewed above. But where 
Brain pere et fils reach their targets 
largely through Basic itself (giveortake 
theodd PEEKand POKE), Jamestakesa 
harder line. The high level language is 
now treated more as a kind of handy 
tote bag to carry the Motorola chips 
around in. Oncethisistucked underthe 
reader's arm, he has an excuse to sidle 
up to the design of the Dragon itself. 

No specific foreknowledge is 
assumed from the reader, a situation 
which James takes to advantage when 
explaining the standard fixtures and 



natty deviances of the Dragon's 
architecture (sorry, anatomy). Very 
occasionally, this conversational tack 
runs a little wide with the topic getting 
out of focus, but it's a gambit that 
generally pays off. No knowledge of 


assembler is assumed either — not 
surprisingly with a 6809 — andthefinal 
chapter provides an appropriate com¬ 
mercial break before the author's sub¬ 
sequent publication on that matter. 

Even more than Advanced sound, 
Anatomy is a toolbox of aims and 
methods rather than a cook book of 
ready-made TV dinners. The only list¬ 
ing of any magnitude is a set of 
variations on a pulsating circle using 
eight graphical pages in sequence. 
Even when looking at a very concrete 
problem, such as use of a light pen, 
there isn't the usual backdrop of a 
familiar arcade game or well-known 
business application. Readers who 
can't handle the Synchronous Address 
Multiplexer in dry dock may, for just this 
reason, seek help from a book such as 
this after wrestling solo with some 
memory or interfacing problem. Play it 
again, SAM. 


Anatomy of the Dragon 
Author : Mike James 
Publisher: SigmaTechnical Press 
Price: £6.95 


The Penguin 
Computing Book 



Penguin's forays into computing have 
been brief and brusque, a notable 
contrast to the publishing group's 
excursions into, for instance, the next- 
door-neighbours of maths or sociolo¬ 
gy. And then, just like the small Renault 
popping up with 'Le Car' emblazoned 
cheerfully among its go-faster stripes, 
enter The Penguin Computing Book . . . 
or PCB for short. It's almost the size of a 
circuit board, and its 400-plus pages of 


closely-packed text make for a lot of 
words. Computer literacy, indeed. 

Its authors, a husband and wife team 
have one previous joint venture in The 
Silicon Factor, while being quite widely 
known for solo projects, not least The 
Computer Programme for the Beeb. 

The PCB can both be read cover-to- 
cover, or dipped as the need or fancy 
takes you. The assertion about requir¬ 
ing no specialist foreknowledge does 
for once hold good, though the tidy, 
pithy style is not one for stragglers. 
However, for a solid non-partisan 
general background without the frills 
of, say, Peter Laurie's The Joy of 
Computing reviewed last month, this 
one should serve almost any reader 
proud. 

The backdrop is in information pro¬ 
cessing: 'data' occurs more often than 
any other word. The firmware in your 
washing machine or the Donkey Kong 
in your Christmas stocking (r.i.p.) have 
to be strictly peripheral. Bias is towards 
what's relevant in small business sys¬ 
tems: the TRS-80 and a 6502-based 
training machine, the EMMA, are ex¬ 
amined in terms of architecture, system 
software and potential application. 

This is a thorough overlap with the 
kind of material covered more explicitly 
in the Dragon books reviewed above, 
and the 'hobbyist' shouldn't feel at 
all short-changed. Big-machine pro¬ 
cessing is, however, deftly (and reason¬ 
ably) sidestepped, with an honourable 
mention of certain trendy or unsung 


applications such as atmospheric mod¬ 
elling. 

Coverage tries hard to be even. I 
looked up bar coding, a subject which is 
of course currently high in the sights of 
the High Street, coming back to you 
with every can of beans. It got one 
minor entry and one minuscule one 
(assuming the index is OK which it 
appears to be), which is more or less in 
proportion to the importance of bar 
coding at the sharp edge of technology. 
Light pens, by contrast, rightly have 
more space to say their bit, which is 
actually very good proof of the strength 
of this book as a dictionary. 

However, I also searched for hand¬ 
held computers, and searched in vain. 

Hardware, in general, and com¬ 
munications, in particular, are well 
handled. By contrast, historical back¬ 
ground is patchy, and the present 
structure of the industry — it's a 
hornet's nest, but so what — is shirked 
altogether. 

Yet when all's said and done, The 
Penguin Computing Book is a sterling 
piece of work, well written, sensibly 
ordered and neatly balanced. Value for 
money is an understatement: well 
worth the wait. 


The PenguinComputing Book 
Author: Susan Curran and Ray Curnow 
Publisher: Penguin/Allan Lane 
Price: £5.95 (Penguin paperback), 

£10.95 (Allan/Lane hardback) 
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There must be more to a micro 

than zapping monsters 



See how much more when you plug into 
Micronet 800 -a multi-million 
pound database that 
lets you play games 
as well. 


Micronet 800 helps your micro come of age 


It is the sophisticated network that many popular makes 
of micro can plug into via the telephone, giving home micro 
users new horizons to use and explore. 

Micronet 800 lets you communicate 
through your micro... 


mci\ 

AWAR‘ 

Systems 


Recognition 
of Information 
Technology 
Achievement 


nnovation of the year 


^Please send me the full facts about ^ 
Micronet 800. Not forgetting the games! 

Name__ 


Make/Model of Micro 
Address_ 


Telephone_ pqws 

MICRONET 800, Scriptor Court, 

I _ 155 Farringdon Road, London EC1R 3ADj 


... By linking you into a network of thousands of micro 
users who always have something new to say to each other 
Through Letters to the Editor, Clubspot (for computer user 
groups), Swapshop (our electronic bulletin board) and 
electronic Mailbox, Micronet keeps you in touch with other 
people who want to do more with computers than just 
play games. 

Micronet delivers to your micro our 
electronic newspaper and PRESTEL 

Newsflashes give you news and reviews on new 
equipment, software and computer applications. 

A Microbase dedicated to your type of micro contains 
technical hints and tips. You also have access to other 
facilities on “ Prestel: Homebanking with Homelink, world and 
business news, teleshopping and much more. 

Micronet 800 gives you software 

Offering you some of the best software bargains around. 
Through your phone line and straight into your computer. 
Scores of educational and utility programs are included. 

And a wide range of terrific games software. Many of which 
are completely free and constantly changing every few 
weeks - just in case you want to take another zap at those 
monsters again. 



MICRONET 800, Scriptor Court, 155 Farringdon Road, 
London EC1R 3AD. Telephone. 01-278 3143. 


It's enough to blow the mind of any micro! 


♦ 


One of the many faces on Prestel 


<S> Prestel and the Prestel symbol are trademarks of British Telecommunications 


























CL >$^ 


NOW also 

available 
packaged 
with 

Contact your dealer 


dBASE 


TM 



CLIP — Compressed Library Interchange Program 
CP/M CP/M-86 MS DOS MS DOS 2 0 £95.0 


CLIP offers effortless backup. 


• Backs up a Winchester 
on to floppies. 

• Compresses text or data to 
less than half size. 

• Large files can span multiple 
discs. 

• Selective backup or retrieval, on an 
inclusive or exclusive basis. 

CLIP has no equal in reputation, 
convenience, power or economy. 

CLIP comes standard with the CIFER 
Business Management System, and 
with all Winchester systems supplied 
by COLT and RML 


You can create new commands using a 
menu procedure, and give each command 
a name, for later use. To repeat that 
command, the name alone is sufficient 

With CLIP’S powers of selection and 
compression, the user can expect a 
four-to-one saving over global copying, 
with no effort except to feed discs on cue. 

Or, CLIP can select just the new/updated 
files and reduce the backup load still 
further. 

All prices excl. VAT, post free in U.K. 
Most popular disc formats from stock. 


o 


KEELE CODES LTD 

University of Keele, Keele, Staffordshire, U.K. Tel: [0782] 629221 Telex: 36113 
Access accepted dBASE II is a trademark of ASHTON-TATE 


NOW ATRUE SPREADSHEET, FUNCTION GRAPHING, EQUATION 
SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING, GRAPH 
MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE 



It’s called CARTESIAN and it’s more fun than a 
game. High resolution graphics and excellent 
documentation mean that in a short time you 
should absorb most of the concepts relating to 
calculus and the solution of polynomials. 

Then the real fun starts ... 

FROM 

FLITE 0/ 

software / 

Findrum, Convoy, 

Co. Donegal, Ireland 


for BBC B’& APPLE lie, 

CARTESIAN does the following: 

★ Handles transcendental functions, circles, 
ellipses, polynomials 

★ Graphs function to extremely high or low values 
of X axis 

★ Plots differential curve in conjunction with 
primary 

★ Extracts roots precisely using Newton Raphson 
method 

★ Magnifies curves for fine detail examination 

★ Determines definite integral (area under curve) 

★ Solves complex equations 

★ Brings with it an 18 page booklet which is well 
written and explains all the underlying mathema¬ 
tical principles 

★ Spreadsheet feature allows almost infinate travel 
up or down the x axis 


Price: Cassette £24.90 Disk £27.75 
Includes P&P No VAT on UK or Nl orders 
Mail Order Telephone (010 353 74) 22286 or 22025 
Eire callers dial 074 + last five digits 
Barclaycard (Visa) & Access welcome 


Dealers who are interested in high quality educational software should write or phone. 
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Widely used in 
schools 

4-8 year olds 

Free Ollie 
Octopus badge 
with each 
program 

Ollie the Octopus must 
be moved around 
different undersea mazes 
to catch fish for himself 
and his hungry children! 
AMAZING OLLIE 
introduces children to 
the exciting new world 
of numbers (.with options 
for basic number 
recognition, counting 
and adding), whilst 
providing a fascinating 
program for the whole 
family to enjoy. 



Amazing Ollie 

(Learning about Numbers) 



nr 
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5 + 7 = 12 j 
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storm 


OLLIE OCTOPUS’ 
SKETCHPAD is the 
program for young 
children and adults alike. 
Its easy to use manner 
lets you create an 
imaginative picture from 
a blank computer screen, 
with no trouble at all. 
Making full use of the 
colours, you can draw' 
lines in 8 different 
directions, or build 
circles, squares or 
triangles, which can then 
be made bigger, smaller 
or shaded in. 


BBC Model B 16K and 48K ZX Spectrum 



Ollie Octopus’ 
Sketchpad 



storni 


STORM Software 


Trade enquiries invited. 

Contact Amanda Ralph: 0935 813528 

Storm Software, Winchester House, Sherborne, Dorset 


NOW YOU REALLY CAN 
RUN ORDINARY CASSETTE RECORDERS 
ON YOUR VIC 20 AND COMMODORE 64 COMPUTERS 

THE SWANLEY TAPEMAN 

A simple low cost module which plugs 
into the back of the VIC or the 
Commodore 64 and comes with the 
cables required to plug into your 
recorder. Just £10.95 including VAT 
and postage. 

THE SWANLEY 
YORKSHIREMAN’S SPECIAL 

Save about £8 on what you would pay 
elsewhere for a Commodore compati¬ 
ble cassette system by buying the 
Tapeman together with a matching 
cassette recorder for £37 including 
post and VAT. 


AND USE ORDINARY PRINTERS ON COMMODORE COMPUTERS WITH THE TRIPLER 

Plugs into the memory expansion port of the VIC 20 and the Commodore 64 and enables you to 
run most ordinary printers with a standard Centronics interface. Performs all ASCII and 
upper/lower case conversion. Unique control code and graphics interpretation facility. TRIPLER 
20 (For the VIC 20) £42. TRIPLER 64 (For the Commodore 64) £45. Prices include VAT and post. 


SWANLEY ELECTRONICS (Cl) 

THE COMMODORE INTERFACE PEOPLE 
32 GOLDSEL ROAD, SWANLEY, KENT BR8 8EZ, ENGLAND. 
Telephone: Swanley (0322) 64851. Export orders welcome. 


DEALERS 

Generous trade discounts are 
available on the Tapeman in¬ 
terface. Overseas dealers are 
particularly welcome. 

TRADE 

DISCOUNTS 
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WAVE INTRODUCES.... 


WHAT WAVE COSTS 


CODE PRODUCT 

MD1D Single Sided 48tpi Soft Sect 
5V4 m MD2D Double Sided 48tpi Soft Sect 

MD2D96 Double Sided 96tpi Soft Sect 

FD1S * Single Sided/Single Density/Soft Sect 

3 ” FD2S* * . Double Sided/Single Density/Soft Sect 
FD2D* * * Double Sided/Double Density/Soft Sect 

• Available initialized with 128 byte Sectors 

• * Available initialized with 128 or 256 byte Sectors 

• * * Available initialized with 128, 512 or 1024 byte Sectors 

State requirement on order form 


BOXES 

RRP 1-4 5-9 10 + 

24.50 23.00 22.00 21.00 
32.80 30.00 29.00 28.00 

43.50 37.00 36.00 35.00 

30.70 28.00 27.00 26.00 
32.60 30.00 29.00 28.00 
38.90 36.00 35.00 34.00 
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SUPPLIES 


53HARGRAVE ROAD, MAIDENHEAD, BERKS SL6 6JR 
Tel: MAIDENHEAD (0628) 32337 


Please despatch by return the following: 


SIZE 

CODE 

QUANTITY 

COST 1 

























15% VAT 

Please send cheque with order TOTAL 

— 



Name.Tel No 

Address.. 


nypOTSGTi 

★ IT’S PC COMPATIBLE 

★ IT’S PORTABLE (9kg) 

★ IT’S POWERFUL (16 bit) 

★ 7" INTEGRAL SCREEN 

★ 256K RAM, TWIN 5V4" 

320K DISKETTE DRIVES 

★ Includes ALADIN DATA BASE, MS-DOS, BASIC and ASSEMBLER 

POWERFUL COMMUNICATIONS SOFTWARE NOW AVAILABLE 


FUJI FILM FLOPPY DISKS 


WHAT WAVE OFFERS 


• no nonsense policy-thO^iighest quality media at the lowest prices, coupled 
with the best service and no sales gimmicks. 

• All our products carry a unique Data guarantee - a guarantee that covers the 
cost of restoring the data as well as replacement of the media. 

• All 5V4” Diskettes we supply come in the award-winning ‘‘SEE 10” Library box - 
easy storage and sensible design. 

• All prices include postage and packing and are shipped on the day of 
receipt. 

• As an introductory offer, each box contains a voucher entitling the purchaser 
to £2 off the purchase of his next box. 


Call in , . . just 2 minutes from Oxford Circus or phone . . . 01-580 5522 


OXFORD 

CIRCUS 



W 

E 

L 

_ L 

S 

s- 

_T_ 

OXFORD STREET 


S-E COMPUTING LIMITED 


TOTTENHAM 
COURT ROAD 



LONDON BUSINESS CENTRE 
(2nd FLOOR), 77-79 WELLS STREET 
LONDON W1P3RE 
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I 

Emmanuel St. 

for 

Hewlett-Packard 
Tandy Sirius 
Apple Digital 


we understand micros 

... 


Business & ■■■■■■■■ Home & A 

Professional Educational JLL 

Tel 0223 65335/4 Tel: 0223 358264 I 

Cambridge Computer Store 

I&4 Emmanuel Street, Cambridge 


- ^ 

4 p! 

Emmanuel St. 

Our new Personal 
Computer Centre 
specializing in 
Home & Educational 
Micros 

we knew computers 

.. 


Business & HHHHHHHH Home & 
Professional Educational 

Tel: 0223 65335 4 0223 358264 

Cambridge Computer Store 

I&4 Emmanuel Street, Cambridge 


Communications^ 


After many years of typing letters and placing them in the box 
(below left), some people will be surprised to learn that the smai^t, 
black box (right) will help them to perform the same function, 
quickly and economically, and do much more. 

May we suggest that you use the old-fashioned method (perhaps 
for the last time) in order to discover today’s alternative. 


ELECTRONIC MAIL • PRESTEL 

• BULLETIN BOARD • TELECOM GOLD 

• COMPANY DATA BASES • MICRONET 
800 • TELESOFTWARE & MICRO TO 
MICRO CHAT. 

Today’s fast-moving business environment 
demands instant communication. Tanadata’s 
smart modem and data communications 
terminals will help you take advantage of 
all the latest developments in the communi¬ 
cations field. Special terminal and Prestel 
Software is available for a number of Micros 
to drive the smart modem range—and some 
have downloader software also! BBC, 
APPLE, COMMODORES, IBM PC, and soon 
CP/M MICROS. 

For more information fill in the coupon or 
clip your letterhead to this ad. 




Tandata Smart Modem 1984 
BT approved 


Tandata 

Tandata Marketing Limited, 

Albert Road North, Malvern, Worcs. WR14 2TL 
Telex: 337617 Prestel * 799 * Telecom Gold: TAN 001 


Post Box c 1938 
GPO approved 


Tandata Marketing Limited, Albert Road North, Malvern, Worcs. WR14 2TL 

A subsidiary of Tandata Holdings Pic Telex: 337617 Prestel * 799 * Telecom Gold: TAN 001 


Name 


Company 

Address 


..Tel 
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Number theories^ 

New readers start here. The topics dealt with in this column attempt to reach the frontiers of knowledge in 

number theory with the minimal background information. The problems posed therefore have no complete 

solution known to the author , and readers are encouraged to submit their attempts at solution, however 


This month we look back and examine 
some number theoretic results which 
were making the news around the turn 
of the century. We ask howthese might 
be established using a digital compu¬ 
ter, and in what ways they may be 
extended. 

The results, which require no under¬ 
standing of mathematics beyond 
elementary arithmetic, are given in 
chronological order and readers are 
invited to respond to some, or all of 
them! 

(a) In 1876AB Evans found four integers 
whose sum is a sixth power, and such 
that the sum of any three is a fifth 
power. 

(b) In 1895 several writers found two 
integers whose sum, difference and 
difference of their squares are all 
twelfth powers. 

(c) In 1898 GBM Zerr found six positive 
integers x 1 ,x 2/ X 3 ,X 4 ,x 5 and x 6 , such that 
each, diminished by (5/2)(x } + x 2 + x 3 + 
x 4 + x 5 + x 6 ) 5 becomes a fifth power, 
and three years later three numbers in 
arithmetic progression (A, A+d, A-f 2d, 
where A is the smallest and d the 
common difference of arithmetic pro¬ 
gression) whose sum is a sixth power. 

(d) In 1904 PFTeilhet verified that every 
integer, A, upto600, with oneexception 
is a sum of two squares and two 
positive or zero cubes. 

(e) In 1917 R Goormaghtigh stated: Tor 

A less than 1000000 A=1 + 

x+x 2 +x 3- K..+x m =1 Ty+y 2 +y 3 ...+y n 
holds only in two cases, one of which is 
31 = 1 + 5+5 2 =1 +2 + 2 2 +2 + 2 4 .' 


incomplete they may seem. 

Readers are invited to submit a 
program, or suite of programs, to 
recreate the news items listed above, 
and to extend them in any way. Thus in 
(d) the exception should be displayed 
and, hopefully, the bound on A signifi¬ 
cantly extended, while in (e) the second 
case should be found explicitly and, 
again, the bound extended on A. 

A prize of £10 will be awarded to the 
'best' entry received by 1 May, 1984. 
Please address all entries to Mr MR 
Mudge, Room 560/A, Department of 
Mathematics, University of Aston in 
Birmingham, Gosta Green, Birming¬ 
ham B4 7ET. 

Note. Criteria of judgment include 
limitations imposed by hardware and 
programming language chosen , so 
details of these should be supplied. 

Review — October 83 

The concept of a Perfect Number 
appears to be well known to many PCW 
readers, hence the peak in response to 
this article. 

The problem of finding the factors of 
an integer is recognised by many, but 
few address themselves to it. The use of 
the Chinese Remainder Theorem may 
provide a 'best possible' algorithm, but 
personally I doubt this. Discussions 
with Dr R Churhouse and Dr AOL Atkin 
many years ago at the Atlas Computer 
Laboratories, Chilton, in the presence 
of my colleague Dr D Ridout, revealed 
that there was still an unsolved prob¬ 
lem in this area. 


The Poulet sequence has been dis¬ 
played by many correspondents — 
some suggested problems include: 

(1) Are all abundant numbers divisible 
by 15 if they are odd? 

(2) Are there any three-ply Perfect 
Numbers different from 120 and 672? 

Therefore, does there exist an n for 
which O (n) = kn, k greater than 2 
defines a k-ply Perfect Number. 

The winner is Mr J Jones, 33 Vincent 
Avenue, Nantgylo, Gwent NP3 4PF. He 
has taken this problem to the limit of his 
available hardware, changing the prog¬ 
ramming language on the way. 

Once again, it should be observed 
that many submissions were of the 
highest possible standards of neat¬ 
ness; however, I claim to recognise 
valuable work among the other sub¬ 
missions, and ask that you are not put 
off by the lack of a word processor. 

A number m is said to be: 

2- hyper-perfect if m = 2s(m)-1 

3- hyper-perfect if m+3s(m)-2; and in 
general 

n-hyper-perfect if m = n s(m) - (n — 1). 

D Minoli has constructed (1980) a list 
of all n-hyper-perfect numbers (n 
greater than 1) up to 1500000 using the 
PDD 11/70 computer. 

Can anyone improve upon this situa¬ 
tion? 

Note. Submissions will only be re¬ 
turned if a suitable stamped addressed 
envelope is provided. 

im 


Quickie 

Of 50 people interviewed 27 liked 
cricket, 32 liked soccer and five didn't 
like either. How many people liked both 
cricket and soccer? 

Prize puzzle 

The Smiths and Jones families each 
have three children who work for the 
local authority. By coincidence, the 
salaries of the three Smith children are 
in the same proportions as those of the 
three Jones children. 

Moreover, Albert Smith and Paul 
Jones have the same salary — as do 
Mary Smith and Sally Jones. However, 


LEISURE LINES 


byJJ Clessa 

Peter Jones earns£387 permonth more 
than Michael Smith. What is the salary 
of each? 

Answers please — postcards or 
backs of sealed envelopes only — to 
reach PCW not later than last poston 30 
March, 1984. Send your entries to PCW , 
March prize puzzle, Leisure Lines, 62 
Oxford Street, London W1. 

December prize puzzle 

Not too difficult to solve analytically, 
although it'sa bit hardertosolve by trial 
and error using a micro. Naturally, it 
isn't possible to say which of the two 
scores isforthe penalty and which isfor 
the field goal, but the scores must be 4 


and 17. 

This prohibits scores of: 

1 23567 91011 131415181922 2326 
27 30 31 35 39 43 and 47 — twenty-four 
in all. 

The winning entry, drawn at random 
from over one hundred, came from C R 
Hensler of Letchworth, Herts. Congra¬ 
tulations, Mr Hensler, your prize is on its 
way. 

Don't forget—please send entries on 
postcards (backs of sealed envelopes 
will do). Letters are immediately dis¬ 
qualified. im 
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Illustration by Brian James 


Pools 

forecasters 

rorfu/fousgood/t/c/rorffte/awofayerages, f/?ec/7anceof 
winning^ Uiepools is considered^ to be one in a million. Tony 

Hethenngtw looks at some packages which profess to bring 
that 'dmarrVone step nearerreality. 


Anyone who has ever placed a cross on 
a football coupon shares a common 
dream: the dream of winning a pools 
fortune. People have used many sys¬ 
tems in pursuit of this dream ranging 
from sticking a pin in the coupon to 
using a fixed set of numbers derived 
from the family's birthdays (often 
including the cat's). 

It is no wonder then that home 
computers are now being put to the 
task. After all, they can store the results 
of thousands of matches and quickly 
perform calculations that make a hu¬ 
man mind boggle. 

To evaluate the accuracy of these 
programs I selected a sample of the 
products currently available and tested 
them over a six week period. The 
programs tested were all for the ZX 
Spectrum although they are available 
for other machines. I specifically chose 
Spectrum versions to allow more 
meaningful comparisons of the pro¬ 
ducts by removing any machine- 
dependent factors. 

Each of the four packages tested had 
a different method of predicting the 
results. It is therefore worth looking at 
these methods since programs such as 
these are only as good as the theory 
behind them. 

Hartland Software's football pools 
program uses a purely statistical 
approach to the problem by using the 
Possion distribution method to deter¬ 
mine the probability of each of the 
teams scoring 0,1 or 2 goals, and so on. 
The program continues like this until it 
has calculated the probabilities of every 
result from 0-0 up to 8-8. Finally, it can 
calculate a probability of a home and 
away win or a draw. The calculation 
used to determine the expected num¬ 
ber of goals scored by a team is (for the 
home team) V 2 x (average number of 
goals scored by home team at home) + 
(average number of goals conceded by 
the away team away). Similarly the 


away team score is calculated by 
substituting appropriate figures. 

Spectradraw 2 by Spectradraw 
makes use of a large database of results 
in preparing its predictions. Having 
determined both teams' recent form, 
the program then consults its database 
to find the outcome of matches be¬ 
tween teams with similar form. Using 
this information, probabilities of the 
various outcomes are assigned 
while adding a slight bias towards the 
home side to take account of home 
advantage. 

Z4 Football Forecast program pro¬ 
duced by Sporting Forecasts uses a 
points allocation system to determine 
its forecasts. A system of points are 
allocated for various factors including 
the form of the teams in their last six 
games, the difference in goals scored 
and conceded, home and away form, 
general form and a weighting towards 
the home side. 

Micropools uses a similar system but 
with one important difference: it can 
learn from its mistakes. After at least 
five games you can select an option 
which asks you to enter details of the 
accuracy of its predictions. For exam¬ 
ple, you are requested to enter the 
number of draw predictions that were 
actually home or away games. Micro¬ 
pools then uses this information to 
adjust its subsequent predictions to try 
and produce more accurate forecasts. 

The information the programs pro¬ 
vide is as varied as their methods. Z4 
and Micropools produce predictions 
for each match whereas Spectradraw 
supplies lists of the most likely and least 
likely draws. Hartland Software's pro¬ 
gram not only lists the 16 most likely 
home and away wins and draws but 
also provides a facility to deal with fixed 
odds forecasts. All you have to do is 
enter the match details and the odds 
offered and the program will advise you 
as to whether or not it is a good bet and 



how likely the result actually is. 

Prognosis 

One of the major problems with pools 
forecasters is knowing what to do with 
the results they produce. This is be¬ 
cause football isn't as predictable a 
game as these methods assume. 

The Z4 program instruction manual 
contains a lengthy piece giving advice 
on how best to use the supplied 
information. It also advises users that 
there are occurrences not covered by 
the program that can affect the out¬ 
come of a game. Player transfers and 
thesacking of managers can drastically 
influence the way a team plays and 
therefore a game's outcome. It is left to 
the user to remember these possibili¬ 
ties and to adjust the predictions 
accordingly. Only Micropools attempts 
to cater for these unexpected changes 
in form by its learning process. 

Spectradraw 2 also produces a com¬ 
panion program called Spectrasort 
which, when merged with Spectradraw 
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2, provides a facility to produce ten '8 
from 10' predictions using the 14 most 
likely and 10 least likely draw predic¬ 
tions. These can be directly entered 
onto your pools coupon. One silly 
omission totally spoils this otherwise 
neat package — the draw predictions 
that Spectrasort uses must be typed 
into the computer, despite the fact that 
they are produced by Spectradraw 2 
and therefore are still in memory. I 
accept that Spectrasort can be used 
without Spectradraw 2 but since the 
facility to merge them exists, it is 
ridiculous to re-enter information 
already held in the computer. 

To summarise: poolsforecasterswill 
provide accurate predictions providing 
the teams play in a predictable manner. 
However, as they don't, it is up to you to 
judge howto use the predictionsto best 
effect. 

Although meaning the difference 
between winning and losing this prob¬ 
lem is totally eclipsed by the headache 
of keeping the results database up to 


date. This is the real bugbear of the 
system since you have to enter every 
football result throughout the entire 
season into the computer, including 
those fourth division matches that are 
played on a Friday night which every¬ 
one misses. This all takes time to enter 
and is, quite frankly, too much like hard 
work. 

The problem is aggravated when you 
realise that this task must be done to 
make the whole exercise worthwhile or 
for that matter profitable. This amount 
of work will deter ail but the most 
adamant pools punters but these prog¬ 
rams do represent an important step 
forward. 

The workload would be significantly 
less if the programs were transferred to 
disk or microdrive. This would reduce 
the time to load and save the programs. 
A disk version would also be able to 
hold a larger database scanning more 
games and may even be able to store a 
season's fixture list eliminating the 
need to create match lists. Such a 


version may also supply a user with 
league tables and other information 
interesting to a football freak. 

I would have thought that a pools 
forecasting program was an obvious 
application for Micronet and other 
Prestel-related systems. Then only one 
person would need to update the 
database and he would be paid to do 
it. Every week a user would be able to 
page up the week's forecasts. These 
predictions would have to be of the 
'most likely draw' type since otherwise 
there would be thousands of Prestel 
users sharing the same pay-out. 

This leads me to the most important 
point to remember when discussing 
pools forecasting programs. If anyone 
ever creates a truly accurate prediction 
system you can be sure they will keep it 
— and the profits — to themselves. 

Conclusions 

The present generation of pools fore¬ 
casters available for home machines 
will give accurate predictions on the 
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outcome of football in return fora lot of 
hard work from the user. These predic¬ 
tions only remain accurate if the players 
behave in a predictable manner. Unfor¬ 
tunately footballers and the game of 
football are not predictable, which 
probably accounts for its mass appeal. 

The accuracy in predicting score 
draws, which is the way to a jackpot, 
averaged around 22% which is better 


than my own methods or the national 
newspapers'. Micropools advertises an 
accuracy of 32%, I found it to be nearer 
28% but this is still better than the 
others. This accuracy is no doubt due to 
its ability to learn from its mistakes. 
Even so a prediction rate of 28% does 
not make you a fortune. It is, however, a 
step in the right direction. 

It would be difficult to recommend 


which of these products to buy since all 
the forecasters reviewed here have 
good and bad points. The best course 
would probably be to buy one and 
adapt it for your own use. This is quite 
easy since they are all written in Basic 
and it would be a useful exercise for 
those learning Basic programming. 


Reviews 

Before reading a review of a program 
it's usually helpful for a reader to know 
the qualities a reviewer looks for in a 
program. To that end I will outline those 
qualities I looked for in the pools 
forecasting programs I reviewed. 

The most onerous task is updating 
the results database and therefore any 
program should make this task as 
bearable as possible. The process 
should be made as quick as possible 
and would benefit from the use of 
colour coding and the use of code 
numbers or abbreviations for the team 
names. 

Similarly the creation of a match list 
and the setting up of the database 
should be user-friendly and quick to 
respond. Results and predictions 
should be presented in a way that is 
easy for the user to record the informa¬ 
tion, and again, speed is important. 

Nobody likes to be left staring at a 
dead screen without being able to tell 
whether the program is alive or dead. 
Therefore if the computer is performing 
calculations that will take more than a 
few seconds, informative messages 
should be displayed and updated to 
show the machine's progress and 
convince the user that all is well. 


Z4 Football Forecast 

Supplier: Bureau of Information 
Science, Commerce House, High 
Street, Chalfont St Giles, Bucks. 

Price: £9.95 

Other versions available: Apple II, PET, 
Sharp MZ 80A/K.TRS-80, Video Genie, 
NewBrain, ZX81, BBC B, CBM 64, 
Dragon 32. 

The Spectrum version reviewed has 
obviously been directly transposed 
from the earlier ZX81 since there is no 
use of colour or sound or any other 
Spectrum feature. This is a shame since 
the user has to stare at the screen for 
long periods so it would be better if it 
was colourful. As a result the program 
has a dull appearance which doesn't 
instil much confidence. 

This isn't helped by the omission of 
error checking. While entering a week's 
results via an uninspiring process I 
misspelt a team name giving it more 
letters than was allowed. Unfortunately 
the program responded by giving a 
Subscript Wrong error as it died. This is 
appalling in a commercial program. 


It is only when Z4 reports on its 
predictions that you realise the pro¬ 
gram has been working all the time. For 
each match it says whether it will be a 
home win (1), away win (2), No-score-x 
and score-x for draws. When the 
program is unsure about a prediction it 
says so and gives the alternatives that it 
thinks possible. One prediction that it 
generated for me was 1,2 or Draw. 


Micropools 

Supplier: Spencer Software Ltd, tel: 
0342 16832. 

Price: £7.95 

Other versions available: BBC B, CBM 

64, PET, NewBrain, Dragon. 

Micropools is another black and white 
special but includes lengthy narratives 
explaining what the program is going 
to do. Unfortunately such user-friendly 
descriptions disappear when the prog¬ 
ram is running since you are presented 
with such informative prompts as 
'Home team' and 'Away team'. 

Despite its curt prompts Micropools 
is a professional product supporting 
full error checking. It even checks if you 
have entered the right score should you 
input results of the Leeds 27, Arsenal 0 
type. 

The big advantage that Micropools 
has over its competitors is its ability to 
learn from its mistakes by adjusting its 
algorithm depending on its success 
rate. As well as improving its perform¬ 
ance this encourages confidence in the 
product. 

However, Micropools has one big 
disadvantage. Due to its file size it can 
only deal with 92 teams at any onetime. 
This is unfortunate since the pools 
coupon has entries for 55 games (110 
teams). Apparently this is overcome by 
creating more than one team file and 
then running the program again — the 
thought is too horrendous to contem¬ 
plate. It's probably less workto alterthe 
program to accept these extra teams. 
The memory space required can be 
obtained by reducing the number of 
characters allowed for each team name 
from 15 to 1 1. 


Football Pools 

Supplier: Hartland Software, 8 Pen¬ 
zance Place, London W11 4PA. 

Price: £9.95 

Other versions available: ZX81 (£8.95). 
Other versions planned: CBM 64, Dra¬ 


gon 32, Oric. 

Hartland Software's contribution to 
colourful computing is a somewhat 
garish bright green border which sur¬ 
rounds the main menu. This is replaced 
by a soothing dark blue/light blue 
display which undoubtedly helps you 
throught the arduous process of results 
input. 

Team entryforcreatingthefixture list 
is by code numbers. Unfortunately this 
is not only very slow but also the 
numbers are not displayed on the 
screen and are included on the back of 
the instruction booklet. The main prob¬ 
lem is that the list supplied has the 
teams in their league positions as at the 
end of the 1982-83 season. So the first 
job a user has is to alter the stored 
league tables and team numbers to 
reflectthe promotions and relegations. 
This is daft, since to print the end of 
season standings they must have 
known which teams were going to 
change divisions. 

The best feature that this program 
offers is the fixed odds forecast and I 
feel thatthis program will be used in the 
best way possible as a betting aid in a 
bookmakers rather than as a pools 
forecaster. 


Spectradraw 2 

Supplier: Spectradraw, tel: 084452426. 
Price: £12.95 

Only available: 48k Spectrum. 

Spectradraw 2 is the most user-friendly 
of the programs reviewed, making 
excellent use of the Spectrum's colour 
facilities. This is particularly apparent 
when creating a match list which is 
done prior to the production of the 
week's forecast. 

Fixture entry is via code numbers 
nexttothe relevantteam names, which 
are displayed on the screen one divi¬ 
sion at a time. These names are printed 
in yellow and are blacked out when a 
team's number is entered. This helps 
enormously as it's easy to find teams 
that are yet to be entered. 

The program is even kind enough to 
report which division it is up to while 
doing its predictions. The single 
annoying feature about Spectradraw 2 
is its inability to communicate directly 
with its companion program, Spectra- 
sort (£4.95), when they are merged 
together. 

EH 
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THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION 
HERALDS THE "NEW AGE" IN VIDEO/COMPUTER GAMES 


$175,000TO BE WON 


andtha. 

JUST FOR 

m ng 


OEUTE # NEW VIDEO 
HCMtni COULD 

IMKE YOURSELF ft 

MILLIONAIRE 








Create a brilliant, new video game and you could be on your way to 

becoming a millionaire. This fantastic competition, organised by I.R.P. (The 
International Register of Independent Computer Programmers Ltd) and the famous 
Mark McCormack International Management Group, offers programmers and 
inventors the opportunity of a life time. There are huge, immediate cash prizes and the 
on-going revenue of 10% of the sales of all games to distributors throughout the 
world, plus the chance to appear on an international TV show. Your skill and 


FIVE $15,000 
RUNNER-UP PRIZES! 


imagination could bring you fame and fortune! 

$100,000 FIRST PRIZE!^ 

Devise a totally original new video game in one of these categories: SPORTS, 
SIMULATORS, ARCADE, STRATEGY, ADVENTURE/FANTASY or a special section which 
covers programmes that are not necessarily games but have outstanding Educational or 
Entertainment merit. We'll also be announcing a number of 'MERIT' awards which will be 
entitled to carry the message 'An * _ __~ 

YOU RE A TV STAR 
TOO! 


International Video Game of the Year MERIT 
AWARD' on their retail packaging. It's a 
great challenge. And the rewards, both 
financially and in terms of prestige, are 
tremendous. This is the most exciting 
competition ever for creative computer and 
video enthusiasts 


All six winning games 
and their inventors 
will be featured on an 
internationally distributed, 
spectacular TV special That's 
going to make your name! 


HOWTO ENTER 


Just send in your game, or games, 
programmed on cassette tor any 
popular home computer. Use the 
coupon, today, and we'll send 
you all the facts you need. 

CLOSING DATE FOR ENTRIES IS 
31st MAY 1984 

To: IRP Limited, Pinewood 
Film Studios, Iver, Bucks, 
England. 


Name. 


Address. 
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When you add up 
micro equals ours. 


You won’t find another micro offering a range of 
benefits that add up like the Olivetti M20's. There’s a 
choice of seven M20’s rangingfrom a personal computer 
through to a highly intelligent workstation that can take 
you into a multi-user network. 

+ 

A wider choice of software. 

We've designed a range of software programs that 
includes general accounting, word processing, financial 
planning, spreadsheets and graphics. But if you find you 
need specialised software that is notavailablefrom us, the 
M20 offers a choice of four main operating systems (MS- 
DOS, CP/M-86, PCOS and UCSD-P*). So it can handle 
literally hundreds of different software programs to 
satisfy virtually every business or professional application. 

+ 

True 16 bit technology for speed and efficiency. 

Unlike some of its major competitors, the M20 is 
a true 16 bit personal computer. So it’s more powerful 
than most micros. 

+ 

Choice of 16 printers. 

As the world's leadi ng producers of electronictype- 
writers, we also lead in computer printing technology. 
We make no less than 16 printers compatible with the M20. 

+ 

The M20 can talk to other office machines. 

With its own built-in communications facilities the 
M20 can tal k to other office machi nes such as typewriters, 
making them intelligent word processors and printers. 
And linked to a telephone and communications equip¬ 
ment it can access Prestel, mainframe computers, receive 
or send telex messages and even Autodial. So the M20 
can take you further into office automation. 

+ 

The M20 can handle new networking developments. 

The M20 allows you to build a multi-user network 
incorporating a massive central memory for extensive 
file storage with fully integrated software for electronic 
mail and text and data processing. Building a network like 
this with any othercompany would normally mean having 
to buy components from separate manufacturers. Olivetti 
supply everything from a single in-house source. 


We are pioneers in computer technology. 

Our total investment in R&D isoneofthe largest in 
the world and is committed to advancing computer tech¬ 
nology for the businessman. We developed the first true 
16 bit personal computer for under £2000 and are the 
leaders in ergonomic design of computers. 

+ 

The depth of service you’d expect from a 
multi-national company. 

Our distributors are the best trained in Europe. 
Before they are allowed to so much as look at an M20 
they are put through a comprehensive course at our 
very own school. And our force of 600 service engineers 
cover the entire country to give fast and efficient service. 

+ 

Proven reliability in a computer marathon. 

The M20 is one of the most reliable micro computers 
in the world. In fact, in a recent computer marathon, not 
one but two Olivetti M20 micro computers ran non¬ 
stop, day and night, for a full week without even a 
single hiccup. 

+ 

Experience that helped us become the leading 
European manufacturer. 

For 75 years we have been helping all sizes of 
business become more efficient. No othercompany has 
this understanding of the businessman’s needs combined 
with over 30 years experience in computer technology. 
Olivetti is now the largest European manufacturer of 
computer and office equipment. So we will always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won't even be in business in a few 
years time. 

+ 

At £1,795 it doesn’t just add up to a better 
computer, it adds up to complete office productivity. 

The Olivetti M20 is available nowfrom only £1,795 
or £9.88 per week to lease (plusVAT). And unlike most 
micros, it comes complete with free manuals and a one 
year guarantee. For more information on how to take 
your business into complete office productivity, com¬ 
plete the coupon. 



the facts, no other 



The M20 CQ, just one of the M20 range. 
Dual disc drive, high density disc storage and 
colour graphics. 


"lo: Valerie Belfer, British Olivetti, Olivetti House, 86-88 Upper Richmond Road, Putney, London SW15 2UR. 
Tel: 01-785 6666. Please send me brochures on the M20 personal computer. PC w 3/84 
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Solve your flexible 
diskproblems 

for the next 
five years 


New Datalife flexible 
disks from Verbatim last up to five 
times longer than many brands thanks 
to Verbatim's latest coating techniques 
which far exceed the industry’s standards. 

Industry standard specifications set 3.500.000 
revolutions as the life of a disk. New Datalife disks 
deliver an average exceeding 30 million 
revolutions. 

Just one of the exciting new items from the 
Willis catalogue. 

New Datalife five year warranty 


Send for our colour catalogue to 
Willis Computer Supplies Ltd., 

FREEPOST, PO Box 10, Southmill Road, i 
Bishop’s Stortford. Herts CM231BR. 
Tel: Bishop's Stortford (0279) 5064911 
Send information on Datalife Disks I 

BBS A Cl (please tick) 


Company 



Address 


WILLIS 

Computer Supplies 
for people who know better 


IJjhi Vinci 
llonimifrr 
Store 


HELPS PLOT 
YOUR FUTURE! 





112 BRENT STREET, 
HENDON, NW4 



Tel: 01-202 2272/3/4 





DRAGON 32 £175.00 


r> 


SPECIAL VIC 20 
STARTER PACK 

£139.95 

We have the biggest selection 
of software for this micro 


ORIC i 
+ 40 c 



COMMODORE 

PRINT 





special^* BBC 8 £399.00 

SPECTRUM ELECTRON coming soon £199 

16K cqoq* ALL HOME COMPUTER 

A8K PRICES INLCUDE VAT 

SINCLAIR ZX PRINTER £36 Ok 
£229.95 deluding 5 free rolls of p«^ 5 

COMMODORE 1541 DISK 

DRIVE £229.95 _ __ 

,c Of 





EPSOM 
MATRIX 
PRINTERS 
RX80T £279,00 


mxiooft 

£395.00 


APRICOT 

FROM £1,495 
Including MONITOR AND 
FREE PROGRAMS 


RX80FT £319.00 FXIOOFT Wmcc." ’ cn ua ISY 

anew* ra OK An 0 Jn HEEL PRINTFdc 

FX80FT £350.00 £495.00 RP1300 m ~— s 


COMMODORE 700 

from £995 Qn 
★ SPECIAL OFFER * 
COMMODORE 8032SK 


M95.00 HP13O0 e 7I!" S „ 8032SK Tyft'JSiE" 

‘ NEW * HP,60 ° coMMoocesoS 00 BSfSfr «« 

£695 °o 





ACT SIRIUS 1.2 128K~ 

£2.195.00 

ACT SIRIUS 2.4 258K 

£2,695.00 
ACT SIRIUS 10MG 

ACT SIRIUS 10Mb 
256K HARD DISK 

£3,995.00 
(Free offer of printer or photocopier 
with some Sirius configurations 
Please call.) 

New Apricot coming soon. 
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Discount Micros! 


SAVE HUNDREDS OF £££s 

Thanks to our massive purchasing power you can now buy at probably 
the best prices on Micro hardware/software in the U.K. 


} sinus i 

(2 x 600K Drives) 



£2,300 


£1,799* 


S3 


(2 x 320K Drives) 


(Portable Computer) 



-£2t8§5' 


£2,395* 


mmtm 



INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 

FREE!! 


sinus i. +10 MB Exter nal 

Hard Disk plus 
2 x 600 Floppy 
Disks. 




+10 MB External 
Hard Disk plus 
2 x 320 Floppy 
Disks 


with 10 MB Internal 
Hard Disk 



£4^eer 


£4,5001 


£2,900' 


£2,995* 


£3,895* 


£2,495* 


INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 


FREE!! 



SPECIAL! 

OLIVETTI M20 

T27590 


£1,995 


Other machines on request. 

Plus a whole range of software & peripherals. 

To place your order for IMMEDIATE 
DELIVERY, call Vanessa James on 
01-938 1721 (20 lines) 


•Offer lasts for limited period only and is subject to change 
without notice. 


Discount Micros Ltd. 

7 Kensington High Street, London W8. i 

Please send me 


□ Price list on 


Name 


EH Information on 


Title 


EH Ring me 
EH Urgent 


Company 
Address __ 


Phone 


Postcode . 
Extension 
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Macintosh 

Perhaps/Y's too ear/yfospea//ate btvf many peop/e see ffte/App/e/Wac/n toshes 

tjie machme that will succeed in drawing usersawayirorn the IBM 'safety 

net\ Our West Coast contributors, Robing Webster and Leslie Miner, put this 

com pact but powerful computerthrough its paces while closely comparing itto 


its big sister, the sophisticated Lisa. 
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Many years ago, a group of researchers 
at the Xerox Palo Alto Research Centre 
(Xerox PARC) developed the concept 
of a small notebook-sized computer 
capable of showing high resolution 
graphics on its small flat-screen 
display. This futuristic machine was 
named Dynabook. 

Today, Xerox is no closerto develop¬ 
ing the Dynabook. Instead, Apple Com¬ 
puter has taken the first few steps 
towards making that particular vision a 
reality. 

With the development of its Lisa 
office computer system (see the 
Benchtest, PCW, July, 1983), Apple 
drew upon and enhanced much of the 
work already carried out by Xerox 
workers. 

Indeed, Apple's new computer, the 
Macintosh, makes comparisons with 
the original idea interesting. 

The machine is compact, but power¬ 
ful, and modelled on the Lisa concept— 
it's described as being part of the Lisa 
family, or as using Lisa 32-bit tech¬ 
nology. Its major features are a trans¬ 
portable system unit including high 
resolution black and white display, one 
microfloppy disk drive, 128k of main 
memory and a mouse. 

In contrast to early rumours about the 
Macintosh, it's not a watered-down 
version of the Lisa. Itdoesfeaturea high 
resolution black and white display that 
can show visual representations of files 
(known as icons); it does feature a 
mouse; and it does offer many of the 
software possibilities of the Lisa. 

Probably the biggest surprise is that 
the Macintosh is totally incompatible 
with the IBM Personal Computer; 
moreover, it doesn't even run stripped 
down, revised or enhanced versions of 
Microsoft's MS-DOS operating system. 
The surprise comes to many who see 
Apple's whole future on the brink, due 
to IBM's inroads into Apple's market 
share. Instead, the Macintosh uses its 
own proprietary operating system cal¬ 
led the Finder which operates in much 
the same way as the Lisa's Desktop 
Manager. 

Another surprise is Apple's decision 
to standardise on the 3.5in microfloppy 
disk for the Macintosh. A basic Macin¬ 
tosh comes with one built-in micro¬ 
floppy drive capable of storing up to 
400k, although another external drive 
can be added for $395. 

In the United States, the suspense 
over the Macintosh's appearance and 
what it would be able to do almost 
paralleled the fuss made over the IBM 
PC Junior. There is a significant differ¬ 
ence, however. For most people, the PC 
Junior signals IBM's journey down into 
the depths of the home computer 
market (or at least the non - 


9in high resolution blackandwhite display 


Hardware 

According to one Apple researcher: 
The Apple II was designed in a garage 
to be built in a garage, whereas the 
Macintosh was designed to be built by 
robots.' Apple has therefore built an 
entirely automated factory in Fremont, 
California, to meet expected demand. 

Rather than follow the conventional 
design of separate system unit, display 
and keyboard, the Macintosh has 
been designed more as an all-in-one 
product. 

The one-piece, injection-moulded, 
plastic casing houses the 9in black and 
white display, the single microfloppy 
disk drive (developed by Sony), the 
main motherboard and the video cir¬ 
cuitry. The only separate part is the 
keyboard. The Macintosh measures 
13.5in high x 9.7in wide x 10.9in deep. 

At the top rear of the beige casing 
there is a recessed area that allows the 
Macintosh to be picked up easily— not 
unlike the grip on a telephone. While 
the machine is fairly light—it weighs in 
at around 201b including the mouse and 


professional computer market). For 
others, the Macintosh signals Apple's 
carefully planned attempt to provide 
computer users with a viable alterna¬ 
tive to the MS-DOS software/IBM hard¬ 
ware duo, and to remain a billion dollar 
computer company. Although Apple 
denies it, some observers are saying, 
The Mac had better be good, or else the 
company may not survive . . 

Since it's intended to be an educa¬ 
tional as well as a professional 
machine, US universities were among 
the first organisations to see proto¬ 
types of the Macintosh. Some have 
already announced their intention to 
buy hundreds of them. 

On the professional side, Apple says 
there are about 80 major software 
developers working on productsforthe 
Macintosh. These include standard 
MS-DOS or CP/M type software pack¬ 
ages (which are being outwardly rede¬ 
signed to make use of the Macintosh's 
icon-driven and mouse-controlled 
interface), and new products that will 
make the fullest use of the Macintosh's 
facilities. 
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the keyboard — it cannot really be 
described as portable. That compro¬ 
mise description 'transportable' fits 
much better. Rather than make the 
Macintosh a clip-together type of sys¬ 
tem where the keyboard fits over the 
display and the casing has a handle on it 
(like the Compaq or Kaypro compu¬ 
ters), Apple has designed a special, 
padded carrying case complete with 
straps. 

Since Apple intends the Macintosh to 
become a truly international computer, 
it has made sure that there's no writing, 
in any language, on the plastic casing 
(other than the signatures of the main 
designers which are moulded on the 
inside back of the case). 

Along the back bottom edge of the 
casing are five built-in ports that allow 
the user to connect up various 
peripherals. 

Like the user-interface, the Macin¬ 
tosh uses icons above each interface 
port to describe their purpose. 

Going from rear left to rear right, 
there is the mouse connection, the 
external disk drive connector, a serial 
output port for connecting a modem, 
another serial port for connecting a 
printer, and a four-channel sound 
output connector (the Macintosh does 
have its own internal speaker, but the 
additional outlet could be useful for 
stereo output or if access to a high 
quality speaker system is available). 

At the back of the Macintosh, there is 
an on-off switch set just above the 
mains power inlet and, above that, a 
battery storage area used to provide 
power to the built-in system clock. 

A practical design feature of the 
Macintosh is a security bracket slot on 
the back which is used, with an optional 


security kit, to secure the lightweight 
Macintosh to a desk. 

Like its big sister, the Lisa, the 
Macintosh uses passive cooling. Vents 
at the bottom of the casing allow air to 
enter the machine's circuitry, where it's 
heated. This warm air then escapes 
from further vents placed at the top of 
the casing, on either side of the carrying 
handle. 

When we viewed the system for the 
first time at Apple's headquarters in 
Cupertino, California, Steve Jobs, 
founder and head of the company, said 
thatthe Macintosh would be'thefastest 
and most powerful computer ever 
placed in the hands of a large number of 
people'. Such a statement can, and will, 
be argued. But what is it about the 
Macintosh that prompted Jobs to make 
the claim in the first place? 

The Macintosh is based on a Motor¬ 
ola 68000 microprocessor (referred to 
as a 32-bit chip although it handles data 
in 32-bit chunks internally and 16-bit 
chunks along input/output channels) 
operating at 8MHz. This is very fast for 
such a low-cost machine. 

In comparison, the original Lisa 
system uses the same 68000 chip 
running at about 4MHz and the so- 
called 16-bit IBM Personal Computer 
uses an Intel 8088 (16-bit internal and 
8-bit I/O transfers) running at 4.77MHz. 

The Macintosh's faster processor 
speed is noticeable when intensive 
work with the various graphics options 
is in progress. 

The 68000 chip sits on a single large 
board at the bottom of the machine's 
casing. The five built-in ports extend 
out of the motherboard's back edge. As 
well as the 68000 chip, the board holds a 
64k ROM, the graphics processor, 128k 


of RAM memory and a number of other 
important devices. Semiconductor 
products have been obtained from 
manufacturers such as Zilog, Hitachi, 
Texas Instruments, and Motorola. 

The major criticism of the Macintosh 
is that it has only 128k of memory. Many 
people will feel that if Apple is trying to 
make it the new alternative to the IBM 
Personal Computer and its growing 
army of lookalikes, then it would 
probably havemadea lotmoresenseto 
enterthe market with a 256k Macintosh, 
instead of a 128k machine. After all, 
even the IBM PC Junior can be stretch¬ 
ed to include 128k of main memory. 

When asked about the decision to go 
ahead with a 128k Macintosh design, 
Steve Jobs responded: 'When the 
Apple II was launched it was supplied 
with 2k of ROM. The IBM Personal 
Computer has about 6k of ROM. The 
Macintosh has been supplied with 64k 
of code locked into ROM that is the most 
tightly written code I've ever seen. The 
64k ROM contains a lot more than just 
the complete Macintosh operating 
system.' 

The 64k ROM includes the operating 
system along with the necessary file 
system and device drivers (printers, 
displays, and so on) for handling I/O 
operations, and it includes a number of 
other software 'layers'. 

One layer concerns itself with all the 
'management' tasks such as memory 
management, mouse operations man¬ 
agement and keyboard management. 

A second software layer contains 
about 35k of code which is referred to as 
Quickdraw. Quickdraw is exactly the 
same program as is used on the Lisa 
system to handle graphics-oriented 
operations. When LisaDraw is used to 
create a box or a circle, it is in fact 
Quickdraw in control, not the applica¬ 
tion program. 

Theapplication program — LisaDraw 
in our example — can be thought of as 
just one way that Quickdraw can 
present its abilities to the user. 

Traditional programming techni¬ 
ques involve the development of fairly 
large programs built to do some 
specific task. There's a lot of custom 
built code to do the specified task, but 
occasionally these programs will have 
to reach into onboard ROM memory to 
access some even more specific 
routine. Using the hand-held calculator 
analogy, the functions square root, %, 
and logarithm are examples. 

With the Lisa and Macintosh, Apple 
designers have reversed the situation. 
Instead of having programs call ROM- 
based or library routines, they have 
made the library routines so sophisti¬ 
cated that they are actually in charge 
most of the time — it's only when the 



The keyboard is well la id-out and very user-friendly 
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M.D.R. 

SAVE ££' s - 

CONSULT 

US! 

Whether you're thinking of 
buying a micro, peripherals, or 
software, for business or plea¬ 
sure — consult us and we will 
advise you as to making the 
Right Choice. 

# If you know what you want, 
we can get you a ! 

GREAT DISCOUNT 


# If we can't help you, we will 
give you a 

FULL REFUND 


Write to us at: 

MDR 

27 Belleville Road 
London SW11 6QS 

— stating what your purpose or 
user-problem is, or what par¬ 
ticular piece of Hardware/Soft¬ 
ware you're interested in. Please 
enclose a cheque or postal order 
made out to MDR for £7.25 

We will reply to your letter by 
phone or in writing within 10 
days, or you will receive a Full 
Refund. 


M.D.R 

L - 



SILVER REED EXP »U0 

The ulitimate in reliability. Approximately 12 cps. Superscript, 
subscript and all WordStar features. Daisywheels available from 
W.H. Smiths, Ryman etc. 



SILVER REED EX 44 


Well known typewriter with manufacturer supplied interface. 
Service available from 250 warranty centres. 



JUKI 6100 PRINTER 

18 cps, proportional spacing. Uses Triumph Adler daisywheels and 
IBM 82 ribbons. 2k buffer. 


ACCESSORIES 

VIC 20/Commodore 64 interface & cable £49. 

Apple interface & cable £72. 

BBC cable £18. IBM PC cable £21. 2k Serial buffers £49. 16k 
Serial or Parallel £79, 32k £109. 


C/WP Computers 
Willow House Willow Place 
London SW1P1JH 
Telephone 01-828 9000 


Please send me details of/I enclose cheque/Access/ 

Barclaycard (No.)_ 

___for £> _and am ordering* 

□ EXP 500 □ EX 44 □ JUKI 6100 

Accessories- 

Name_ 

Address_ 

_Telephone_ 

’Delete where applicable Delivery charge £9.00 
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EPSON IN BIRMINGHAM 


HX-20 

PORTABLE 

MICROCOMPUTER 



£402 



QX-10 

THE HUMAN 
COMPATIBLE 
BUSINESS MICRO 

192Kb RAM, 
dual D/D discs, 
Hi-resolution 
Graphics, 

CP/M, BASIC 

Full 12 months warranty 


£1,735 

All Epson printers, accessories and sundries are always available. 

Call and see our full range of micro-computer systems and software. 
Training and full post sales support is always available. 

jaenuna 

SUPPLYING THE SYSTEMS - GIVING THE SERVICE 

021-643 1609 

UNIT 2 4, LEE BANK HOUSE, HOLLOWAY HEAD, BIRMINGHAM B1 1HR J 


KNIGHTS UNBEATABLE SHARP DEALS 

DEAL 721 +4 £215 76K MZ-700 with built-in cassette 
recorder supplied with over £150 worth of software including 
FOUR computer languages — BASIC, PASCAL, FORTH and 
MACHINE CODE. 

PLUS 50 programs to get you off to a flying start: Teach 
Tables, Teach Division, Teach Music, Statistical Analysis, 
Regression Curve Fitting, Cribbage, Poker, Cosmic, Puck- 
man, Vicious Viper, Circus Star, Mastermind, Suicide Run, 
Exploding Atoms, Budget Forecasting Accounts etc, and our 
special BASIC Tutorial which helps you learn programming. 

DEAL 731+4 £326 MZ-700, cassette, languages & 
programs as above with the 4 colour printer/plotter built in. 
Best value in computers. Why buy a slow micro that is stuck 
in BASIC with no printer or cassette? 

EXPORT CUSTOMERS — ALL PRICES ARE FREE 
ON BOARD ABERDEEN — NO VAT 
UK CUSTOMERS GET FREE SECURICOR 
DELIVERY BUT REMEMBER TO ADD VAT 

P.S. We have sold thousands of Sharp products all over the world 
during the last 9 years and have never had to charge for a single 
repair. We always guarantee to beat any competitors price on the 
spot. 

Knights T.U &._ 


108 ROSEMOUNT PLACE, 
ABERDEEN AB2 4YW 
Telephone: 0224 630526 
Telex: 739169 “KNIGHTS TV” 


DATA-SWITCH 

Link two or more micros to one printer, plotter, modem, etc, or vice versa 


★ ROBUST CONSTRUCTION 

★ SCREENED, METAL HOUSING 

★ FULLY TESTED 

★ BI-DIRECTIONAL 

★ 24-HOUR DESPATCH 

★ CARRIAGE PAID 


DEALER/EDUCATIONAL EXPORT ENQUIRIES WELCOMED 

SERIAL DATA: RS232/RS423/V24. 25 way D' connectors (Female) 



Lines 1 to 8 & 20 switched. 

Model R2 2 way switch £59.95 

Model R3 3 way switch £69.95 

Model R4 4 way switch £79.95 

Model RX 2 way crossover £79.95 


24 lines switched + common ground. 

Model V2 2 way switch £79.95 

Model V3 3 way switch £99.95 

Model V4 4 way switch £119.95 

Model VX 2 way crossover £109.95 


PARALLEL DATA: Amphenol 24 way (IEE488) or Amphenol 36 way (Centronics) connectors. 

Ail 24 lines switched. 35 lines switched + common ground. 

Model E2 2 way switch £89.95 Model C2 2 way switch £99.95 

Model E3 3 way switch £109.95 Model C3 3 way switch £119.95 

DATA CABLES 

24 hour despatch on all cables listed below. Custom cables also made. 


SERIAL DATA cables RS232/RS423/V24. 

1 Metre 

2 Metres 

3 Metres 

Lines 1 to 8 & 20. Unscreened. 

£11.95 

£12.80 

£13.65 

All 25 lines. Unscreened 

£18.95 

£20.65 

£22.35 

State whether Male/Male, Male/Female or Female/Female required. 



PARALLEL DATA cables. Fully screened. 

Centronics. Male/Male. All applications. 

£24.95 

£26.35 

£27.75 

Centronics. IBM PC. 

£24.95 

£26.35 

£27.75 

IEE 488. Interlace bus cable 

N/A 

£37.95 

N/A 


PLEASE ADD VAT AT 15%. ALL ITEMS CARRIAGE PAID 
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HOMESTEAD ELECTRONICS 
24, OXFORD RD., DENHAM, 
UXBRIDGE, MIDDLESEX. 
Phone (08951832375 (24hrs) 


ORICANDSINCLAIR 

COMPUTERS 




Oric 1 48K £143 (£141) £151. Oric colour printer £134 
(£123) £140 Sinclair Spectrum 48KE131 (£131) £143. 
Spectrum 16K£101 (£105) £117. Microdrive £70 (£65) 
£75 RS232 interface £70 (£65) £75. Blank microdrive 
cartridges £8 (£8) £9. 32K memory upgrade kit for 16K 
Spectrum (issue 2 and 3 only) £31 (£28) £30. Fuller 
Master Unit for the Spectrum including speech unit, 
sound synthesizer, amplifier and joystick port £56 
(£56) £62. Fuller full sized FDS keyboard for the 
Spectrum with proper space bar £52 (£52) £62. 
Spectrum pnnter interfaces with cables: Centronics 
£57 (£53) £58, RS232 £35 (£33) £38. ZX printer with 5 
free rolls paper £41 (£46) £56. ZX printer alone £36 
(£38) £50. 5 printer rolls £13 (£16) £21. ZX81 computer 
£45 (£44) £54. ZX81 16K ram packs £31 (£28) £30. 

COMMODORE 

COMPUTERS 

Commodore 64 £204 (£184) £204 Vic 20 £ 104 (£97) 
£117. Convertor to al low most ordi nary mono cassette 
recorders to be used with the Vic 20 and Commodore 64 
£10.95(£11)£13. Bargain packagecassette 
convertor - compatible cassette recorder £37 (£38) 

£44. Commodore cassette recorder £43 (£44) £50 
Centronics printer interfaces:—for Vic20 £42 (£41) £46. 
for Commodore 64 £45 (£44) £50.1541 Discdrive£233 
(£209) £234 1525 Printer £235 (£220) £245.1526 
Printer£350(£330)£360) 


ACORN COMPUTERS 

Electron £203 (£209) £229. BBC Model B £424 (£388) 
£408 14" Colour monitor £228 (£299) £319. Kenda 
double density disk interface system for beeb £139 
(£125) £135. We stock the whole range of Cumana 
disk drives for the beeb, eg 100K single £230 (£220) 
£240, Double 2 x 400K £625 (£560) £580. 


PRINTERS 



Epson RX80 £306 (£271) £302. Epson RX80F/T £346 
(£316) £346 ShinwaCTICP80£225(£218) £248 
Epson FX80 £440 (£408) £438. Epson MX100/3 £494 
(£465) £495. Oki Microline 80 £213 (£197) £238. Oki 
Microline 84 £831 The Ultra21 combined daisy wheel 
and electric typewriter £438 (£415) £445. The Brother 
E P22 combined matrix printer and electric typewriter 
£173 (£ 166) £186. Juki 6100proportional daisy wheel 
printer £423 (£404) £434. MCP40 colour pnnter £ 134 
(£ 123) £ 140. Star STX80 thermal printer £ 158 (£ 143) 
£163. Interfaces to run the above printers from 
Commodore machines:— Vic 20 £42 (£41) £46, 
Commodore 64 £45 (£44) £50. We can supply interfaces 
to run the above printers from Sharp computers £58 
(£52)£55. 


SWANLEY ELECTRONICS 

The Computer Export Specialists. 

Dept PCW, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 

Tel: SWANLEY (0322) 64851. Nothing extra to pay. All prices are 
inclusive. UK prices are shown first and include post and VAT. The 
second price in brackets is for export customers in Europe and 
includes insured air mail postage. The third price is for export 
customers outside Europe (including Australia etc) and includes 
insured airmail postage. Official orders welcome. 
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user tries to do a task, which the 
applications code is far better suited to 
handle, that control is handed over to 
the application. 

A third layer is the Toolbox code (the 
Lisa has the Toolkit). The Toolbox code 
is a key feature on the Macintosh since it 
is the means by which independent 
software developers will learn about 
the inner operations of the machine. 
The Toolbox facilitates access to and 
use of the operating environment 
'primitives' including menu manage¬ 
ment, window management, type font 
management, window contents scroll¬ 
ing and the generation of dialogue and 
alert boxes (system and error mes¬ 
sages to you). 

In total, the 64k Macintosh supports 
over 500 system calls — and although 
we're not quite at the join-the-dots 
stage, the new software development 
approach practiced by Apple is getting 
close. The 128k main memory is re¬ 
served totally for application programs 
ioaded from the microfloppy disk, and 
the user data (word processing docu¬ 
ments, pictures, graphs) entered at the 
keyboard. 

At right-angles to the motherboard, 
and running up the left side of the 
machine is the video and power supply 
board. 

Drawing power from the board 
is the Macintosh's 9in, bit-mapped 
screen displaying 512 x 342 pixels. 
This compares with the 12in, 720x364 
pixel display on the Lisa. The screen 
provides a stable image, with no 
perceptible signs of flicker or waves, 
and it's possible to work for hours with 
the machine without the discomfort of 
eyestrain. 

The Macintosh employs both a 
brightness adjustment control, located 
just under the screen at the front of the 
casing, and a Preference type option 
called the Control Panel. 

Via the Control Panel the user can 
adjust various settings, such as audio 
signal levels, the speed at which keys 
will repeat when held down (presently 
indicated by tortoise and hare icons), 
and the background pattern of the 
desktop, which is normally a grey 
half-tone. The system clock can also be 
set on the Control Panel. 

Two more differences in design 
between the Macintosh and the Lisa are 
the mouse and the separate keypad. 
The mouse has been redesigned with a 
larger buttpn. The keypad, which is an 
integral part of the Lisa keyboard, 
comes as an optional extra that 
daisychains onto the Macintosh 
keyboard. 

Software 

The Macintosh's proprietary operating 


system is called the Finder. 

The Finder operates in much the 
same way as the Lisa's Desktop Mana¬ 
ger. It maintains the various system 
icons on the display and reacts to the 
ways in which the user attempts to 
manipulate them. If the user selects an 
icon by pointing at it with the mouse- 
controlled cursor, and then goes to the 
menu bar at the top of the screen to 
'open' the icon, the Finder must ensure 
that the operation is successful. If the 
user selects the litter bin icon and then 
attempts to put that icon into a word 
processing document, the Finder must 
be able to inform the user that such an 
operation is not allowed by gently 
returning the litter bin to its original 
position. 

Since the operating system is ROM- 
resident, the Macintosh comes alive as 
soon as it's switched on. It checks the 
microfloppy drive to see if a disk is 
present and, if it detects one, starts to 
load its directory into memory. 

As soon as the directory information 
is loaded, a diskette icon appears on the 
screen. If the disk has already been 
named, this will appear immediately 
below the icon. If not, the mouse is used 
to place the cursor over the disk's 
default name to select the current text 
by clicking it once. As a result the new 
name is typed. 

To see the contents of a disk, select 
the icon by clicking on it once and then 
use the 'Open' option located in the File 
pull-down menu. Alternatively, click on 
the disk icon twice in succession. 

The Macintosh does not come with 
all the desktop icons (Desk Accessories) 
that the Lisa places at the user's 
disposal once it's been fully powered 
up. In some cases, the required icon 
from the menu bar options at the top of 
the display has to be invoked. Those 
available include the calculator (a much 
simpler version than the Lisa offering), 
the litter bin (for deleting unwanted 
files) and a version of the Lisa clipboard 
(used as an intermediate storage area 
for data during cut-and-paste opera¬ 
tions) called the scrapbook. 

It should be borne in mind that while 
the Macintosh is a very fast 32-bit 
machine, it only provides single¬ 
tasking facilities, but this is not a 
handicap because the one megabit per 
second serial ports are interrupt- 
driven. The user can, for example, run 
the disk drive, move the mouse, gener¬ 
ate music, type a key on the keyboard, 
and read the serial ports all at the same 
time. Also, because it's single-tasking, 
the multiple window capability is less 
comprehensive than the Lisa's. 

MacWrite 

MacWrite is similarto LisaWrite, but its 


designers have decided to implement 
some of the standard word processing 
facilities in a new way. 

When MacWrite is loaded the user is 
presented with a blank screen, and a 
topline menu bar which offers the 
options: File, Edit, Search, Format, 
Fonts, Style. To the left of the word File 
is a small Apple logo, which is itself a 
menu option that will produce a pull¬ 
down menu with various sub-options if 
selected. 

The user can start writing straight 
away, since the MacWrite system is 
provided with the usual margin de¬ 
faults. For customising, the margin 
ruler has to be displayed via the Format 
menu option. The ruler appears at the 
top of the current document and the 
margin/tab settings are clearly marked 
by small triangular icons. These can be 
picked up with the cursor and moved 
around at will. 

Below the actual ruler markings and 
margin setting icons, there are two 
groups of rectangular boxes. 

One group, composed of three rec¬ 
tangles and set to the left of the screen, 
is used to set the document line 
spacing. Three options — single, dou¬ 
ble, and triple — are provided. 

The second group of four rectangles 
is set to the right of the screen and is 
used to select the current document's 
layout, or justification. The four options 
are: text left justified, text centred, text 
right justified, and text justified. Again, 
the user merely clicks on the required 
icon to obtain the desired format. 

On the pre-production Macintosh 
which we Benchtested, the MacWrite 
program came with a wide selection of 
typestyles. 

MacWrite acts as a fairly sophisti¬ 
cated word processing program in 
many aspects, but it's not the smartest 
in terms of main memory (RAM) 
usage. As data is typed in, MacWrite 
stores it in memory until there's no 
space left. This limits document size to 
about six pages. To write larger docu¬ 
ments, close the first document and 
then open up a second document. 
The text must be printed out sequen¬ 
tially — juggling with page formatting 
in each document. 

MacWrite is not the only word 
processing program being developed 
for the Macintosh — independent 
software developers such as Microsoft 
are working on their own versions. 
Virtually all these word processing 
programs will be more sophisticated 
than MacWrite in at least one important 
aspect: they will employ memory 
swapping, or paging techniques. This 
will enable users to create documents 
that are limited in size purely by the 
capacity of the microfloppy disk drive 
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Technical specifications 

Processor 

68000Motorola runningat4MHz 

Memory 

128kRAM; 64kROM 

Diskdrives 

3.5in Sony microfloppy 

Measurements 

13.5in high x 9.7in wide x 10.9in deep 

Operating System 

Finder(ROM-based) 

Interfaces 

Mouse connection, external diskdrive connector, serial 
output port modem, 4-channel sound output connector 
connector 

Screen 

B/w9in bit-mapped,512 x 342 pixels 

Applications 

MacWrite, MacPaint, MacTerminal, MacDraw, 

MacProject, Macintosh Basic, Macintosh Logo, Macintosh 
Pascal, Macintosh Assembler/Debugger, Toolbox, 
Quickdraw 

Weight 

Approx20lb 


(400k minus directories, damage repair 
code, and other system necessities). 

MacPaint 

MacPaint is not a structure editor— it's 
a bit editor; the position of any single 
pixel on the screen can be altered even 
if it's a part of some larger picture. There 
are a number of ways to do this. 

If a square is drawn and filled with a 
grey pattern, part of that square can be 
sliced off by selecting the dotted outline 
rectangular icon from MacPaint's palet¬ 
te. This icon allows the user to grab all 
or part of a picture by encompassing it 
with a shimmering dotted outline box. 
Theoutlinecan beexpanded by pulling 
its lower right corner down and to the 
right, and shrunk by pushing the lower 
right corner up and to the left. 

Once part of a picture has been 
'grabbed', the shimmering outline soli¬ 
difies and the selected area can be 
picked up and moved to any other 
location on the display. Any of the 
normal cut-and-paste type of menu 
options can also be applied. 

The MacPainter can choose from 
many on-screen options, and even 
some of these can be adapted if 
necessary. Down the left of the screen 
there is the main palette which contains 
20 permanently displayed options. In 
addition to the dotted outline box, there 
is the lasso icon which is a very 
powerful addition to a graphics system. 
Since we are dealing with a bit editor, 
and not a structure editor, situations 
will often arise where the user wants to 
grab a piece of text, or an irregularly 
shaped object without grabbing any of 
the surrounding empty space. The 
lasso icon allows this. 

Unlike the Lisa, and unlike the Lisa- 
Draw application, MacPaint does not 
provide a multi-windowing capability 
and there are no window border 
controls for scrolling information. 
Work with one MacPaint document 
must be completed before another can 
be opened. Instead of border controls 
MacPaint's designers have included an 
icon of a hand in the palette. This can be 
used to push the screen in any of the 
four directions. 

Text can be included and there are a 
number of options for drawing geomet¬ 
ric shapes. Such shapes can be auto¬ 
matically filled with a pattern if so 
desired. 

The really impressive palette options 
that show the capabilities of a bit- 
oriented graphics editor are the air¬ 
brush, pencil, paintbrush and eraser. 
Across the bottom of the MacPaint 
screen there is a selection of 38 
patterns. 

The first time the airbrush is used, 
only afew pixels will be deposited. As a 


specific area is focused on, the chosen 
pattern will become more and more 
prominent. 

The pencil icon is used to draw 
freehand lines, of various thicknesses, 
and when this is selected the cursor 
takes on the form of a tiny pencil. It 
makes signatures and creative artwork 
quite easy to do, although practice is 
needed to obtain good results. 

The paintbrush is used to paint 
freehand lines on the screen, and a wide 
variety of paintbrush textures as well as 
widths and shapes are available. 

A powerful adjunct to the paintbrush 
is the mirror option. It's obtained from 
what is currently being called the 
Goodies menu bar option at the top of 
the screen. Mirror allows MacPaint to 
be set up so that it will automatically 
produce mirror-image copies of any¬ 
thing drawn. With one setting, if an 
object is drawn in the bottom left hand 
corner, MacPaint will produce mirror 
images in the other three corners. With 
another setting, if a name is written at 
the top of the screen, MacPaint will 
produce an inverted image below it. 

Fat Bits is another possible selection 
from the Goodies menu option. At 
certain points in the use of MacPaint, a 
method of removing or adding just a 
few bits here and there from a picture is 
needed. For example, a line may look a 
little jagged where it meets another 
line, and this can be corrected by 
removing a few pixels from one of the 
lines. Fat Bits allows you to zoom in on 
an area of your picture and to add or 
take away parts of a drawing a pixel at a 
time. The pencil can be selected to add 
pixels (click once in a clear area) or 
remove pixels (click once on an un¬ 
wanted pixel). The effect of this work is 
shown in a small box inset atthetop left 
of the picture. 

The eraser icon is used to delete any 
part of a picture. When this is selected, 
the cursor changes into a small box 
which can be used to rub away large 
areas or, if you have a steady hand, a 
few rogue pixels which are spoiling the 
picture. At times, the eraser box wastoo 


large to fit into all the nooks and 
crannies of a drawing. It would be 
preferable to have the option of choos¬ 
ing the size and shape of the eraser, in 
the same way thatthe size and shape of 
the paintbrush can be selected. 

By itself, MacPaint is a powerful 
graphics program; the fact that Apple 
will soon be releasing MacDraw, which 
will presumably be a structure-oriented 
graphics package, makes the Macin¬ 
tosh very inviting indeed. 

The initial software packages to be 
available for the Macintosh from Apple 
this year include MacWrite, MacPaint, 
MacPascal, MacBasic, MacLogo, 
MacAssembler/Debugger, MacTer- 
minal (communications), MacProject 
(project evaluation) and MacDraw. 

Independent software 

According to Apple, over 100 indepen¬ 
dent software developers are working 
on products for the Macintosh. In¬ 
cluded among these are Microsoft, 
which looks as if it will redesign many of 
its current packages for use on the 
Macintosh, and Lotus Development 
Corporation, which intends to produce 
a Macintosh version of the 1-2-3 pack¬ 
age. Allied with the interest from 
add-on hardware vendors this sug¬ 
gests that users will soon have a wide 
range of software and/or hardware 
options from which to choose. 

Lisa 2 

During the time we were shown the 
Macintosh, the development team 
stressed that the machine was part of 
the 32-bit family of Lisa technology. 

This seemed a little confusing at first. 
Since the machine uses 400k microflop¬ 
py drives and the Lisa uses unique 
5V4in, double access slot diskettes that 
can store over 800k, it seems Apple 
is heading for all sorts of problems 
with compatibility between the two 
machines. 

The company has dealt with the 
problem in an interesting manner by 
launching three new versions of the 
Lisa: the Lisa 2, the Lisa 2/5 and the Lisa 


110PCW 

















The mouse is a versatile little beast 


2/10. All these machines come with 
512k main memory as standard, in¬ 
stead of the usual 1 Mbyte of RAM. 

Apple has overcome the compatibil¬ 
ity problem by making the Lisa and the 
Macintosh employ the same disk media 
(the 3.5in microfloppy) and has begun 
to develop the necessary software to 
allow the Lisa to emulate the Macin¬ 
tosh. This is a compatibility strategy 
that few people expected. 

It raises the possibilities of software 
organisations buying Lisa systems to 
develop code quickly for the Macin¬ 
tosh, and of office workers in general 
using Macintosh systems at home and 
then taking disks to use with their Lisa 
systems in the office. 

This seems more feasible than the 
Personal Computer/PC Junior ex¬ 
change which people were expecting 
from IBM. 

AppleBus & Apple Line 

The recently developed AppleNet, 
which was built around an Ethernet- 
type communication protocol, has 
been supplanted by the simpler Apple- 
Bus and AppleLine products. Having 
decided that there was too much chaos 
in the local area network (LAN) arena, 
Apple felt the best approach was to 
leave such heady stuff to companies 
like IBM—which appears to have opted 
for a token ring networking system — 
and to make sure that Apple products 
could connect up to whatever IBM 
brings to the LAN market-place. 

Physically, AppleBus is nothing more 
complicated than a single cable con¬ 
taining shielded twisted pair wires. 
With the right connectors, this cable 
can be attached to either/both of the 
serial portsatthe backofthe Macintosh 
and the Lisa. 

In the simplest configuration, a 
Macintosh will communicate with 
another Macintosh or a Lisa. In more 
complex, corporate environments, 
AppleBus provides the ability to linkup 
to 16 devices that are up to 1000 feet 


apart. Apple is making thefull specifica¬ 
tions and protocols of AppleBus avail¬ 
able to all interested communication 
software developers and equipment 
vendors. 

AppleLine, on the other hand, is 
Apple's main way of entering the 
enemy camp. 

It's a hardware add-on with software 
that will allow Applecomputersto hook 
up to an IBM cluster controller (not 
unlike the Irma boardthatturnsthe IBM 
PC into a 3270-type terminal). With the 
equipment installed, and the right data 
transfer software in use, the Macintosh 
or Lisa will then look to the IBM 
controller as if it were an IBM 3278 
terminal. In fact, it will be possible to 
connect up the Apple lie and the Apple 
III in a similar manner in the not too 
distant future. 

AppleBus costs will depend on the 
type of configuration installed, but the 
cable will be sold on a 'so much per 
metre' basis. The AppleLine product 
should retail for about $1300. 

Prices $ 

Macintosh 2495 

External diskdrive 395 

Separate keypad 99 

Maccarryingcase 99 

Security kit 49 

Imagewriterprinter circa 500 

Modem 300 225 

Modem 1200 495 

AppleLine network 

product Under1300 

Box often diskettes 49 

Documentation 

No documentation was available for 
review but an Apple spokesperson 
described the Macintosh user manual 
as only having about 100 pages. It 
comes with atutorial diskcalled Guided 
Tour (similar to Lisa Guide) and a 
cassette. All Macintosh application 
manuals are expected to have three 
sections: standard textual run-down of 
the application features, a 'cookbook', 
or task oriented section and a tutorial. 
Apple's documentation has always 
been good when compared with the 
average burnt offerings and it looks as 
though the Macintosh technical writers 
will carry on in this tradition. 


No Benchmarks are given as Basic 
has not yet been implemented on the 
Macintosh. 


Conclusions 

There is no doubt that Apple has been 
suffering growing pains over the last 
year or so. IBM has been the primary 
adversary with its office oriented Per¬ 
sonal Computers, and now the home 
oriented PC Junior. The PC Junior will 
obviously affect Apple lie sales. 

Steve Jobs frankly admits that the 
IBM PC was a milestone in the personal 
computer industry because it gave the 
personal computer a much needed 
credibility in the office market. But he 
also frankly states that the Macintosh 
will be the next milestone. 

There is only one standard configura¬ 
tion of the Macintosh. The main cus¬ 
tomisation of the machine will occur 
through software. As add-on devices 
are built — there is already talk about a 
hard disk option under development at 
Tecmar—accesstothemachinewill be 
through its two 1 megabit per second 
serial ports. Apple's notion is that 
hardware is important, but you can no 
longer force the user to be a system 
builder. Apple still sees itself as the 
company that makes computers for 
individuals rather than the anonymous 
office worker, and makes this appeal in 
its US marketing approach. 

Based on our brief experience with 
the Macintosh, the only danger seems 
to be that some of its graphics interface 
features border on being too whimsic¬ 
al. How many times can you look at a 
whimsical icon before you tire of it? 

The Macintosh is a powerful machine 
with a growing number of powerful 
applications programs, and it follows 
the standards set by the Lisa. For $1995 
you get a basic machine; by the time 
you add on various software programs 
(for example, MacBasic, MacWrite and 
MacPaint, an extra disk drive, an 
Imagewriter printer and a pack of ten 
blank diskettes), the end product is a 
$3550 computer which can do both 
run-of-the-mill tasks and highly indi¬ 
vidual work. 

If hard work meant success, Apple 
would have no problems; but in today's 
market-place, other factors like market¬ 
ing strategy seem to be more impor¬ 
tant, and this is something Apple has 
had to learn quickly. Apple is one of the 
few companies that could take on the 
IBM/MS-DOS de facto standard with 
any chance of winning, and the Mac is a 
terrific weapon with which to enter 
battle. EE 



Above the interface ports are icons describing their respective functions 
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The Alphatronk 



The Alphatronic Personal Computer makes playing, learning instruction and BASIC interpreter manual, 
and working more fun, more fullfilling, more rewarding. But Now to business. The Alphatronic PC is unusual in 

when you put it to work, then it really means business. In giving you low-cost access to a complete version of CP/M, 

fact it’s probably the cheapest way to access business the world’s most popular operating system for business 

programmes through CP/M software. software. You just connect up one or two floppy disc drives 

The games first though — enough for the most ardent and a printer, then you can run a whole host of new 

player. Some just plug into a socket at the back, with their management programs: office word processing, business 

own 16K Rom module. Others can be played from virtually accounting packages and financial planning — the choice i 

any cassette recorder. There are arcade games to sharpen tremendous. 


reflexes and test imagination. Educational programmes to 
increase knowledge, plus chess and other traditional games. 

You’ll benefit from the learning programs. There are 
cassette instruction courses on writing programs in BASIC. 
Other cassettes get you and your family off to a flying start 
into skills like typing, household budgeting, tax returns and 
investment management. And of course there’s our own 


The keyboard is a real delight compared with 
competitive models. There are very few confusing multi¬ 
function keys, and a really professional numeric keypad is 
included. Six separate keys can be programmed and 
indexed for special routines. And the full alphanumeric 
keyboard is just like a modern electronic typewriter. 

You may recognise the keyboard, because the 













Please let me know where I can try the Alphatronic PC 

Name: _ 

Address: _ 


Telephone: 


TRIUMPH-ADLER 


Triumph Adler (UK) Limited, 27 Goswell Road, London, EC1M 7AJ 
Telephone: 01-250 1717 


TA EDUCATION HARDWARE- 


dphatron i c PC i s from Triumph Ad le r, le ad i ng European — 
nanufacturers of business machines, who supply offices in 
40 countries worldwide. 

That means real commitment and continuity in 
iesign, engineering and software support. For instance, TA 
nake sure you can get everything you’ll need — ribbons, 
>tationery, disks, upgrading peripherals — from just one 
>ource. 

So you play and learn on the Alphatronic PC, and 
;njoy good value for money. Or you can really make it work 
or you. Then you'll really see what it’s worth. 

For you, your family and your business, get your 
lands on an Alphatronic PC now. 
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The risk game 

S/iou/dcompufersoftwarecornpan/essfr/Vetobe/nnoyators/n the field of business 
applications at the risk of sound financial gain? Peter Bright cogitates. 


Microcomputer software is in a rut. This 
is true not only of business software but 
of home computing software as well. I 
can only put it down to a terminal tunnel 
vision which seems to be affecting 
most of today's software vendors. 

Let's take a look at the history of 
micros in general and micro software in 
particular. Business micro software 
breaks down into four neat areas: 
spreadsheets, databases, word- 
processors and accounting systems. 
The most recent addition to the list was 
spreadsheets with the advent of Visi- 
Calc. Since then, we have been faced 
with more and more VisiCalc lookalikes 
proclaiming they are better because 
they can print graphs, dance, sing, and 
so on. The same thing has happened 
throughout the software industry — a 
great many people expend a great deal 
of effort creating a product which is 
functionally very similarto all the other 
variations on that theme on the market. 

Why has this happened? I can only 
put it down to a lack of faith on the part 
of the people who now run the major 
software producing companies. Let's 
look at the companies which produced 
some of the most functionally original 
products in the business sector: Mic¬ 
roPro, which makes WordStar; Visi- 
corp, which gave us VisiCalc; and 
Ashton Tate, which markets dBase II. 

Early days 

When these companies were first 
established they were designing new 
products which enabled users to do 
things with their micros not previously 
possible. The companies were taking a 
risk — would anyone buy their pro¬ 
ducts? Forexample, when VisiCalc was 
first released, who could say that 
anyone would want to use computer¬ 
ised spreadsheets? Nothing similar 
existed evenon mainframes—howcrn 
the market be measured for something 
that doesn't exist? 

At that time, I was employed in the 
accounts department of a large firm. 
Part of my job was to control certain 
accounts by writing the balances onto 
an A3 sheet of paper in pencil, and then 
at the end of the month rubbing all the 
entries out and starting again. If we'd 
had VisiCalc in the office the time 
saving would have been enormous. 

However, let's look at what these 
once-pioneering companies havedone 
since their early days. MicroPro has 
moved into the database area, Ashton 
Tate has stayed with databases and 


Visicorp has opted for user friendly 
interfaces with its Visi On package. 

Of these, the first two have taken the 
'safe' route — they have remained 
faithful to their original products and 
have not expanded the uses of the 
micro any further. This sounds very 
much like the British motor cycle 
industry to me — do you remember 
Triumph? The company stayed with 
what it had, and look what happened. 

Another trait that has typified the 
micro software industry for the past 
two or three years is its liking for 
'flavour of the month' software — atthe 
moment, it's multiple windows, icons 
and mice. Last year it was colour 
graphics: it's anyone's guess what it 
will be next year. Visicorp has followed 
the trend with Visi On, which uses 
multiple windows to integrate different 
packages onto one screen. On the face 
of it Visicorp seems to have done better 
than MicroPro and Ashton Tate. Visi On 
does represent an advance in the way 
that packages are presented to an end 
user. The trouble is, I am not sure the 
whole user-friendly idea fits my criteria 
for expanding micro horizons. To my 
mind, mice, windows et al do not 
expand what you can do with a micro. 
They may make applications packages 
easier to use, but don't allow you to do 
anything you couldn't do before. So 
maybe Visicorp hasn't been as brave as 
it looks. 

Expansion and innovation 

Why have these companies not con¬ 
tinued to expand micro horizons? The 
answer applies to a great many com¬ 
panies in the micro world in both 
hardware and software. 

Initially the company is quite small 
and the quicker the product sells the 
quicker the company grows. As it 
expands the company takes on more 
and more staff until structure problems 
start to set in. At this point the 
company's founders decide it is time to 
restructure, using high-powered staff 
from an existing large corporation, 
whose attitude is 'give the customer 
what he wants'. The technical boffins 
go away and build yet another spread¬ 
sheet package, because the high- 
powered marketing men say this is 
what the customer wants. The point to 
remember is that if marketing men had 
been running, say, Visicorp at the 
beginning, VisiCalc would not have 
been released, because the potential 
buyers of VisiCalc would not have 


understood its diverse applications. 
Consequently, they would have turned 
to the market researchers and said: 
'What do I need a matrix manipulation 
program for?' 

The trouble with innovative applica¬ 
tions programs is that often it's neces¬ 
sary to build the product first and then 
letthe usersfindtheirown applications 
later. This needs great faith (not to 
mention financial investment) in the 
product on the part of its producers. 

Solutions 

The answer to all these criticisms could 
be that it is all very well to talk about 
expanding micro horizons but these 
companies are in business to make 
money, not to invent unsuccessful new 
applications. This is certainly true, but 
you only have to look atthe companies 
which are selling software today to see 
that the largest are the very companies 
which did the first pioneering work. 
There is a great advantage in being first 
into a new market sector. 

Another obvious answer to the above 
is that it is not possible continually 
to invent new uses for micros, but if 
some of the large software companies 
were to spend more time and money 
investing in original research and 
less on making their version of some¬ 
one else's product, we might all be 
better off. 

A good example of this is the 
so-called fifth generation software. For 
years people have been talking about 
expert systems, intelligent databases, 
knowledge engineering, and so on. 
Where are they all? I'll tell you where 
they are — they're in Japan and in the 
universities, and it won't surprise me 
one bit if some young graduate comes 
up with a truly original intelligent 
application. If he does he stands to 
make a fortune and it will serve today's 
software companies right if they get left 
behind. 

All is not gloom though. Even if the 
large companies are slowto reactthere 
are still hundreds of small firms who a re 
keen to fill the gap. A good example of 
this is Messrs Tebbutt and Liardet's 
Brainstorm program (see PCW, Janu¬ 
ary, 1983). It's possible that 'ideas 
processors' could be added to the list of 
business package types. It is too early to 
say now, but if this type of product has 
the same impact as, say, spreadsheets 
then I for one will be very happy. 

EU 
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The COMPLETE solution to your POWER SUPPLY problems with the POWER 
BANK . . . “BLACK OUTS" will not affect the operation of your computer system. 

Micro Systems, Networks, Hard Disks, Printers, Data Transmissions etc. 

‘Much more than a “spike and surge” suppressor. 

‘Far superior to a voltage stabilizer. 

‘Overload and short circuit (output) indication and protection. 
‘Bench or rack mounting (500VA). 

‘Battery level monitored — mains on — mains off indication. 


‘Output derived constantly from self contained sealed for life 
batteries. 

‘Sine wave shaped output — voltage and frequency closely 
regulated. 

‘Genuine “NO-BREAK” unit with continuous output rating of 
500-250 & 120VA. 


Manufactured by:— POWER TESTING (SALES) LTD, 23 Tallon Road, Hutton, Brentwood, Essex CM13 1TE 

Tel: 0277 233188. Telex: 24224MON Ref. 586 




■ 


WORLD STANDARD 



★ BBC connecting lead supplied. 
Other computers (25-way D etc) 
extra £7.00 + VAT 

★ BT Modular line plug & socket 
★Full BT Spec. Isolation Compo¬ 
nents 

★ Built-in 240VAC power supply 

★ Plug-in board AA1 gives you 
Auto-Answer/Diai-up and number 
store from your computer (sub¬ 
ject to software 

★CL1 optional control lead for 
Computer software controlled 
MODE selection 

★ Designed & manufactured in 
England by Minor Miracles — 
leaders in high technology at an 
affordable price. 

★Specify WS2000 for all uses: 
Timesharing, business links or 
home computing 



CCITT (UK-Euro) Standards 
★V21 300 Baud Full Duplex Ori¬ 
ginate & Answer 
★V23 600 Baud Half Duplex 
★V23 1200 Baud Half Duplex 

★ V23 1200/75 Baud Prestel etc. 
BELL (USA) Standards 

★ 103 300 Baud Full Duplex Ori¬ 
ginate & Answer 

★202 1200 Baud Half Duplex 

★ 202 1200/75 Baud 

★ Link to Micronet/Prestel adap¬ 
tors in “reverse” 75/1200 Mode 

★ RS232 port: DTR, RTS, CTS, 
DCD, TX Data, RX Data 

★ BBC Terminal listing supplied. 
Other computer software avail¬ 
able, including Micronet and 
Computer Concepts DEC VT100 
emulator on BBC! 


PROFESSIONAL DATA COMMUNICATIONS AT AN AFFORDABLE PRICE 


m HIIIOR 
■iMCLES 


PO BOX 48 
IPSWICH 1 
IP4 2AB 
(0473) 50304 



WS 2000 MODEM £99.95 + £18.05 VAT/P&P = £118.00 

AAI AUTO DIAL/ANS. BOARD £39.00 + £5.85 VAT = £44.85 
CLI OPTIONAL CONTROL LEAD £9.50 + £1.42 VAT = £10.92 

ORDER NOW OR PLEASE SEND S.A.E. FOR DETAILS 
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Why did you spend 85p 
could have got free advice 
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on this magazine when you 
and a demonstration? 


No matter how long you stare at these pages you won’t be able to see Pacman, plot 
graphs, fly planes, write Assembler or chat about shooting aliens with standard Ram. 


A word of ad vice a bout computers 
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Telephones with built-in computers? Martin Banks calls to mind the 
everchanging world of telecommunicate 


It was heaven over Christmas, it really 
was. 

I loafed around, saw some friends, 
sang some songs and forewent the 
pleasure of making my usual, horren¬ 
dously expensive investment in the 
joys of British Telecom. 

It is a time of year, however, when 
certain advantages do occur. The prime 
one is that, for once, the telephone 
stops ringing. For the rest of the year it 
warbles away bringing news of all sorts 
of jolly events; press conferences to 
attend, new computers being laun¬ 
ched, companies going bankrupt: you 
know the type of thing. The telephone 
is, without doubt, one of the most 
useful items of equipment that technol¬ 
ogy has ever managed to create. 

Unfortunately, that usefulness is 
leading to its downfall. To be sure, the 
coming downfall of the telephone is 
only relative, for it will be a downfall 
only of what we see and use today. The 
Telephones' of tomorrow will be radi¬ 
cally different in their capabilities. Just 
talking will become passe. 

The 'umble telephone, already 
shaken out of its lowtechnology reverie 
by the introduction of such marginally 
useful gizmos as push-button dialling, 
memory dialling, last number recall 
and the like, is at last going to become 
the basis of the knowledge and in¬ 
formation era that everyone has been 
predicting for it for years. Now, at last, 
the hardware is beginning to appear. 

There will be those that hold up their 
hands at this point and say: 'But 
hardware like that has been around for 
years,' and I shall say unto them: True, 
but so what?'. It will be in this year, 
already so loaded with Orwellian 'sig¬ 
nificance', that at least half of the 
'Telescreen' will come onto the market 
in forms that people can afford. It 
would not surprise me to see at least 
one computer/telephone machine 
being sold in a High Street multiple 
retailer before the end of the year. 

Certainly machines of this type have 
been around for some years, in both 
prototype and in saleable form. The 
West German company Nixdorf, for 
example, had a system on display back 
in the late seventies. Nixdorf, a mini¬ 
computer maker, was also into PABXs, 
the local telephone exchanges used 


internally by many companies and 
organisations. On one such internal 
telephone system the company based a 
complete voice and d'ata communica¬ 
tions system that had, as itsfrontend, a 
combination telephone and computer 
system. This had all the interesting 
attributes one might expect to find in 
such a machine. Not only could it be 
used as a straightforward telephone for 
verbal communication, it could also be 
used as a computer, and to transmit 
data, electronic mail and all that stuff 
around the staff of the organisation. 
Naturally, it could do these things 
simultaneously, so that one staff mem¬ 
ber could discuss data and information 
in real-time mode with another. 

There were two major drawbacks to 
this system, as I remember from those 
dim and distant days: one was that the 
telephone system in West Germany, 
like most of the others around the 
world, couldn't cope with the level or 
type of communications traffic such a 
system would produce (if implemented 
widely); the other being that it was 
considerably negative in its cheapness 
rating. That is hardly surprising, I 
suppose. After all, it was one of the first, 
and at least partially experimental in 
nature. 

Since that time, however, things 
have started to change. British 
Telecom, in common with many 
other telecommunications authorities 
around the world, has begun the long 
process of physically taking the in¬ 
formation technology theories into the 
bosom of its corporate heart. The 
infrastructure needed to cope with the 
type of communications traffic smart 
phones are going to produce is now 
either in place, or at least planned for. 
So now, the smart phones dedicated to 
the purpose can start to appear. 

No sooner said, of course, than done. 
One of the first to come to my notice has 
come from Televideo in the dear old US 
of A. This company, best known for its 
display terminals but with a recent track 
record of producing interesting busi¬ 
ness microcomputers, has just intro¬ 
duced what it calls a personal terminal. 
This is a screen-based machine, with 
keyboard and (admittedly still optional) 
modem and telephone attachment. 

Another system, this time with in¬ 


tegral modem and telephone handset, 
comes from a British company, BCD 
Telemail. This one has received a 
£200,000 investmentfrom Imperial Life 
Assurance of Canada which is interest¬ 
ing, for once the likes of insurance 
companies and property corporations 
start investing in products like this, one 
can assume that the technology, the 
companies and the market are being 
considered relatively 'safe'. 

Whatthese latest introductions have 
in common with the Nixdorf system of 
all those years ago is that they are 
primarily directed towards business 
applications. This is probably only as it 
should be, for it is the business 
community that has the money to 
spend on purchasing sophisticated 
machinery that makes life easier. 

But as with other aspects of comput¬ 
ing, there are parallels here with the 
hobbyist/home user/computer freak 
and the influence of such people on 
microcomputers. As it was in the 
beginning, so it is now. It was the 
hobbyists and freaks that started the 
whole microcomputer business in the 
first place. Today it's the hobbyists and 
home users that are, through the 
introduction of such items as modems 
for Spectrums and Beeb machines on 
the Prestel-based Micronet system, 
leading the industry along. 

Many companies in the business will 
not believe that there is a market for 
such communications-oriented hard¬ 
ware. Others will not believe that the 
time is yet right for such products. 
Others, still, will be prepared to gamble, 
and it is a gamble that I feel could easily 
pay off, and pay off now. 

There are two immediately predict¬ 
able types of system that can be 
foreseen coming from the industry. 
Equally predictably, they will be a 
business machine and a home user 
machine. 

The business system is the easiest to 
specify, if only because all thetechnical 
bits of hardware and software needed 
fora basic machine are now available. It 
will be a complete box, incorporating 
screen, keyboard, processor/memory, 
disk drives and maybe even a printer. 
To this basic computer configuration 
will be added an integral modem and a 
full telephone handset system with all 
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the necessary gizmos. 

On the software side it will, for better 
or worse, require some compatibility 
with the IBM PC and need to feature 
some degree of concurrent operational 
capability. This latter will be essential if 
the slow speed of communication is not 
to constipatethe machinetotally. Ideal¬ 
ly, it will have a more powerful proces¬ 
sor than the Intel 8088 which powers 
the IBM PC. This will be able to emulate 
the 8088 for compatibility, but will be 
able to grow into other, more powerful 
operating system areas. 

A major advantage of telecom¬ 
munications is a dramatic increase in 
c locational flexibility and so it is safe to 
§ expect a portable computer as an 
^ essential memberof any seriousmanu- 
facturer's product portfolio. 

^ The home front machine is more 
^ difficult to predict, if only because just 
5 about any strange applications idea is 
^ likely to be successful. Here, the phy- 
c sical relationship between the two 
•£: elements of computer and telephone 

2 could possibly be reversed. Instead of 

3 the phone being an adjunct to the 
^ computer, in the home machine the 


computer could be an adjunct of the 
phone. The type of application where 
this structure might arise is anywhere 
the phone is used as the prime medium, 
with the computer providing essential, 
but secondary facilities. For example, 
this could be in the classic application of 
teleshopping, where the bulk of the 
communication could still be verbal (if 
only to a speech synth/recognition 
computer) with the home machine 
providing the essential services of 
handling bankingtransactions, logging 
orders and printing out confirmation 
slips during the 'conversation'. 

This is a shift in emphasis that I see 
coming in much of home computing. 
For the present the computer is impor¬ 
tant in its own right, but I feel that will 
change. After all, we admire the labour¬ 
er and the hole, not the shovel. For the 
games players, computers will be built 
into the television sets, pnd the games 
will come from the broadcasting com¬ 
panies (if they have an eye for a fast 
profit). 

In most other home applications, the 
computer is similarly unimportant of its 
own accord. It is what the thing does 


that's important, and what it does will 
normally best be integrated into the 
'where' it does it. That will mean a 
telephone that just happens to have a 
computer built into it. 

All this could be academic of course. 
The USA is the single biggest market for 
products of this type, and in telecom¬ 
munications that used to mean that 
American Telephone and Telegraph 
(AT&T) was the sole arbiter of what 
happened to and with the phone 
system. Now, as with the UK, the US 
phone system is being deregulated, 
and AT&T's monopoly is being broken 
up. One US company slightly pleased 
about this is none other than IBM, 
which has wanted to break into the 
mainstream phone business for years. 
Now it has the chance and is poised to 
take it. 

There is just the chance that having 
IBM compatibility may not be just 
'advisable' for smart phone manufac¬ 
turers. It could end up as the order of the 
day. Ah, well. 


nrn 
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*THE 

COMPANY 

COMPUTER’ 

vs 


THE 

PERSONAL 

COMPUTER 


Businessman Smith wants a 
microcomputer system for his smallish 
but buoyant company. He buys a typical 
Personal Computer to start things off. 

It costs him about £3000. 

Businessman Brown, with a similar 
problem and a prudent eye on the 
future, opts for the SAGE. It costs him 
£5500, but it does have 4 times the 
capacity and can handle up to 6 users. 


In no time, Smith’s staff have taken 
to computing and want a second 
machine - another £3000. 

Brown too organises a 2nd work¬ 
station - he only pays £595 for an 
additional screen and keyboard. 

Both bosses are asked to supply 
printers. Smith has to buy two for his 
PC’s, Brown only needs one because his 
SAGE was designed for sharing. 




Business is good for both com¬ 
panies, but whilst Brown’s bill for a 6 user 
system is £11,000, poor Mr. Smith has 
forked out just over £21,000. 


Vital statistics 


32-bit MC68000 
2 million operations per second 
256K-1MB memory 
Up to 72MB storage 
6 users plus printer 
Total information sharing 
Wide range of applications 
SAGE monitor speed 
up to19200 baud. 

SAGE II from £3130. 

SAGE IV from £5850. 

SAGE monitor/keyboard from £595. 


Please send me the Sage brochure giving details and 
prices/ call me to arrange a demonstration. 
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Name_ 

Company/organisation 
Address_ 


And his troubles aren’t over yet... 

Because his staff need to share 
the company’s information, it’s going to 
cost him at least an extra £4500 to 
network his system together. What’s 
more, his dealer has recommended he 
does it with a SAGE! 


Telephone_ 

To TDI Limited, Stork House, 288-292 Hotwell Road, 
Bristol BS8 4NJ. Telephone (0272) 276447 
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This month we continue ourdefinitive introduction to 

assemblyjanguageprogi^mming with PaulOveraa's 

discussion ofthe 'alternation'structured building block. 


Last month we defined sequence and 
repetition, and illustrated the ideas with 
a short program. This month we'll 
define alternation, the third and last of 
our structured building blocks. Simple 
alternation is exemplified by structured 
Basic's IF — THEN — ELSE type of 
coding. We can indicate the essential 
features using flowchart and Warnier 
diagram forms (see Figs 1 & 2). 

We call this form 'simple' alternation 
in order to distinguish it from those 
cases involving more than two alterna¬ 
tives. We are implying, in both repre¬ 
sentations, that any necessary pre¬ 
selection processing will have been 
performed. 

A choice has to be made between two 
sets of actions based on a specified 
condition. Simple or 'binary' alterna¬ 
tion, as we have shown, represents the 
existence of two mutually exclusive 
operation subsets. The idea can be 
generalised to condition tests with n 
mutually exclusive outcomes. This 


leads to the corresponding existence n 
mutually exclusive operation subsets 
within the logical program description. 

This month we give you an illustra¬ 
tion of how 'alternation constructs' can 
be created when writing programs in 
assembly language. To keep to familiar 
ground, we'll examine a slightly more 
complex problem related to the 'collec¬ 
tion of characters' program shown last 
month. 

Problem & solution 

To write a routine to collect input from a 
keyboard and differentiate between 
control and printable characters. The 
routine should end when CARRIAGE 
RETURN key is pressed. Other control 
characters less than ASCII value 32 are 
to be ignored although a warning 
'Bleep' is to be given. All other input 
characters should be echoed to the 
VDU screen (see Fig 3). 

The problem is well defined. We need 
some sort of input routine; we need to 


compare each collected character to 
see if it's a carriage return, that is, an 
ASCI113 character. If it isn't, we need to 
know if it's another control character or 
a character to be printed. 

Let's look at the equivalent Warnier 
diagram representation (see Fig 4). 
Note that we identify mutually exclu¬ 
sive subsets of actions by using a © 
sign. Remember that only one of these 
subsets will actually be performed. 

What does the diagram tell us? We 
collect a character using an input 
routine. If the input character is a 
carriage return then we exit from the 
routine. If not, we make a further test to 
identify whether it's a control character 
or one to be printed. Having performed 
one of two possible alternative sets of 
actions, We return for another input 
character. 

Howwould weprogramthisin Basic? 
Here's a translation of the Warnier 
diagram in a Microsoft Basic form: 

10 X$="A" 'must force an entry 

into WHILE/WEND loop 
20 WHILE ASC (X$)-13'<>0 

30 GOSUB 1000 ' some input 

routine collects input in X$ 

40 IF ASC (X$) <32 THEN GOSUB 
2000 ELSE GOSUB 3000 
50 WEND 
60 END 

Subroutine 2000 will perform those 
actions concerned with 'printing a bell', 
and subroutine 3000 will concern itself 
with printing a character. 

An equivalent form, and one that in 
terms of coding is arguably more 
efficient, can be obtained by using 
GOTO: 

10 GOSUB 1000' some input 
routine collects input in X$ 

20 IF ASC (X$) = 13 THEN END 
30 IF ASC (X$) <32 THEN GOSUB 
2000 ELSE GOSUB 3000 
40 GOT010 
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Fig 1. Simple alternation Flowchart Form 



CONDITIONTRUE 

© 

CONDITIONTRUE 


PROCESS 1 


|PROCESS2 


Fig 2. Simple alternation Warnier Form 


START 

l 


INPUT CHARACTER ! 



PRINT i 
| CHARACTER j 


I 


PRINTBELL 


Fig 3. Flowchart representation for the example program 
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WARNIER 

FORM 


GET 
CHARACTER-4 
(1 ,N times) 


COLLECT 
CHARACTER 
(1 time) 


SOME INPUT ROUTINE 


CARRIAGE I SKIP AND THEN 
He) [EXIT THE ROUTINE 

© 


CARRIAGE 
RETURN ^ 
(0,1 time) 


ASCII VALUE <32 
(0,1 time) 


ASCII VALUE <32 
(0,1 time) 


PRINT 

BELL 


PRINT 

CHARACTER 


Fig 4. Warnier diagram for the example program 


Such a form is perfectly acceptable 
and shows a correct use of GOTO. It's 
only when they are used incorrectly 
that they create 'tangled' code that is 
difficult to maintain, difficult to under¬ 
stand and prone to errors. 

You should not be misled into 
thinking that, because a language is 
called unstructured, it is not possible to 
write well structured programs using 
that language. 

Let's look at general ideas. We'll 
move on to the practical solution of our 
problem later. We're dealing with a 
particularly simple form of alternation, 
which is usually coded in its own 
special and very simple way. 

Carry flag 

Last month we used 'immediate' com- 
parsion instructions to test for equality. 
The instructions used were the 8080's 
CPI operand, the Z80's CP operand and 
in the case of the 6502 we used CMP # 
operand. When the contents of the 


accumulator are the same as the 
immediate byte specified, then the 
internal subtraction that occurs during 
the comparison results in the zero flag 
being set. 

When these comparison instructions 
are used, several other flags are 
affected. Our present concern is the 
effect of these operations on the carry 
flag. We can tabulate all possible 
outcomes of such testing as in Fig 5: 

In all cases, the contents of the 
accumulator, and of the immediate 
byte value specified, are treated as 
simple binary data. 

We use the carry flag to detect control 
characters. For the purposes of our 
example, we define a control character 
as one having an ASCII code of less than 
32. 

8080 form 

Let's look at the main part of an 8080 
assembly language interpretation of 


these forms (Fig 6) and make some 
observations. 

The 8080 mnemonics CC and CNC 
stand for 'call on carry' and 'call on not 
carry' respectively. They illustrate the 
concept of a conditional subroutine 
call, whose function is to perform the 
specified subroutine call, but only if the 
necessary flag condition is satisfied. 

A more efficient form of coding is 
shown in Fig 7. It's more compact and 
satisfies the requirements of our prob¬ 
lem, but you'll see later that problems 
can occur which, at present, are not 
immediately obvious. 

We use an input routine to collect a 
character: this is returned in the 
accumulator register. The CPI instruc¬ 
tion compares the value of 
CARRIAGE$RETURN (which will have 
been previously set to 13 by an EQU 
directive), to the ASCII value of the 
character present in the accumulator. If 
the character present in the accumula¬ 
tor is a carriage return the zero flag will 
be set. As in the first form, the JZ 
instruction following this means we 
exit from the routine as soon as a 
carriage return character is detected. 

If the character being looked at is not 
a carriage return, then we compare the 
accumulator contents to the value 
SPACE (again previously defined by 
using an EQU directive). If the character 
present in the accumulatorhas an ASCII 
valueless than 32, that is, if it's a control 
character, then the 8080's carry flag will 
be set. Otherwise the carry flag will be 
clear. 

In both these examples, we are using 
the carry flag to implement the equiva¬ 
lent of an IF — THEN — ELSE structure. 
If the carry flag is set we do one set of 
operations; ifthe carry flag isnotsetwe 
perform the alternative set of opera¬ 
tions. The only necessary stipulation is 
that the status of the flag being tested 
must be preserved by the first of the 
subroutines to be called. 

Control$character 

subroutine 

This has to output a bell character. On 
most terminals this is done by sending 
the ASCII bell character to the terminal. 
In Basic you use PRINT CHR$ (7): in 
assembler a register is loaded with the- 
value 7 and then the system output 
routine is used to send the character to 
the terminal. The normal procedure is 
to define BELL by an equate pseudo 
operation and the example shown 
below assumes that this has been 
done: 


8080 VERSION 

CONTROLS 


CHARACTER: MVI 

A,BELL 

CALL 

RET 

OUTPUTSROUTINE 


To load the accumulator we are using 
the instruction 'MVI A,data': this is an 
example of a 'move immediate' instruc¬ 
tion. The data byte following the op 
code is transferred to the specified 


CONDITION 

CARRY FLAG 

ZERO FLAG 

Accumulator > Immediate Byte 

Cleared 

Cleared 

Accumulator = Immediate Byte 

Cleared 

Set 

Accumulator < Immediate Byte 

Set 

Cleared 

Fig 5. Carry flag operations 






8080 —VERSION — 

1 

START: 

CALL 

INPUTSROUTINE 

;Character in accumulator 


CPI 

CARRIAGESRETURN 

;Endof input iftrue 


JZ 

FINISH 



CALL 

NOT$CARRIAGE$RETURN 



JMP 

START 

; Loop back for next character 

NOT$CARRIAGE$ 




RETURN: 

CPI 

SPACE 



CC 

CONTROLSCHARACTER 



CNC 

PRINTABLESCHARACTER 



RET 



Fig 6. 8080 interpretation 






8080 —VERSION 

— 2 

START: 

CALL 

INPUTSROUTINE 

;Character in accumulator 


CPI 

CARRIAGESRETURN 

;Endof input iftrue 


JZ 

FINISH 



CPI 

SPACE 



CC 

CONTROLSCHARACTER 



CNC 

PRINTABLESCHARACTER 



JMP 

START 

; Loop backfor next character 


Fig 7. Efficient 8080 coding 
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Screen Photographs of programs 
in BEEBUG 


L 3ec3l BBC MICRO 


REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT 



BEEBUG 581 BBC MICRO 

BRITAIN'S LARGEST SINGLE-MICRO USER GROUP 


MEMBERSHIP NOW EXCEEDS 20,000 

20,000 members can t be wrong — BEEBUG provides the best support for the BBC Micro BEEBUG Magazine—now 64 pages including new product guide supplement 
—devoted exclusively to the BBC Micro Programs Hints & Tips — Major Articles — News — Reviews—Commentary PLUS members discount scheme with National 
Retailers PLUS members Software Library 10 Magazines a year First issue April 1982 Reprints of all issues available to members 

December Issue: Program Features: Killer Dice game, Galactic Invasion, a fast moving space invasion 
game, LINK, a very useful disc utility for program development, ASTAAD, really excellent program for 
Computer Aided Design, the Percussion Machine, moving Chequer Board display, Screen Freezer, a 
routine to freeze your favourite game in mid-play, and a musical rendering of the Twelve Days of 
Christmas to add a seasonal flavour. Plus articles on the Teletext Mode (part 3) and Fitting an External 
Speaker. Plus Disc Drive Reviews, Book Reviews, Hints and Tips. 

Jan/Feb Issue: Program Features: Block Blitz, an excellent arcade style game, A Disassembler for the 
BBC Micro, the Raybox game, test your powers of deduction, large digital display in mode 7, and 
Dancing Lines, an interesting visual demonstration of random numbers. Plus articles on Machine Code 
Graphics, the first of an introductory series. Teletext Mode (Part 4) with a set of useful procedures, 
protecting your own programs, and an introduction to Forth. Plus review of double density disk controllers, 
graphics tablet and new software, Product news, Post bag, Hints and Tips. 


STOPPRESS 

BEEBUG has negotiated a deal with ACORN over the new 1.2 OPERATING SYSTEM ROM BEEBUG members are offered the ROM at around haH 
price See BEEBUG Feb. issue for details 


SOFTWARE DETAILS 

BEEBUGSOFT BEEBUG SOFTWARE LIBRARY 

offers members a growing range of software from £3.50 per cassette 1 Starfire (32K) 2 Moonlander (16K) 3D Noughts and Crosses (32K). 3 Shape 
Match (18K) Mindbender (16K) 4 Megic Eel (32K) 5 CylonAttack(32K) 6 Astro-Tracker(32K) Utilities 1 Dissembler(16K) Redefine(16K) Mini 
Text Ed (32K). Applications: 1 Superplot (32K). 2 Masterfile (32K) 

Magazine programs now available on cassette to members at £3.50 inc. VAT & p + p- see April/May issuefor details 
13% DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE WORD PROCESSING PACKAGE- 
THIS REPRESENTS A SAVING OF OVER £5.00 


Send £1.00 for SAE for Sample 
Membership UK £5.40 for six months, £9.90 for one year. 

Overseas one year only Europe £16 00, Middle East £19.00. Americas & Africa £21.00. Other Countries £23 00 

Make cheque to BEEBUG and send to. BEEBUG Dept 6. P O Box 109. Baker Street. H.qh 
Wycombe. Bucks HP11 2TD 


Our monitor at £69.00 Apple’s monitor at£l49.00 



Thats right a good quality 12" 
green screen monitor for only 
£69.00 - it is fully supported 
by u-Microcomputers and 
available through your local 
dealer. 

Technical specs: 12" green 
screen, 90 deflection, 
composite video input, 15 MHz 
bandwidth. 

Use it with Apple, BBC micro 
or with most of the 
popular micros. 


To order: 

5-1020 U-VIEW 12" green monitor. 


Prices exclude VAT & delivery. 


£69.00 


Order from your Dealer now 


Of course our monitor (like Apples) 
is made in the Far East 
Technical improvements excepted 


ft 


U-Microcomputers Ltd 

Winstanley industrial Estate, Long Lane, 

Warrington, Cheshire WA2 8PR 

Tel: 0925 54117 Telex 629279 UMICROG 
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CARRIAGE RETURN 


(0,1 time) 


ASCII VALUE <32 


© 


ASCII VALUE <32 


PRINT 

BELL 


PRINT 

CHARACTER 


Fig 9. LD on the Z80 processor 


Continued from page 123 
register.-We are specifying the accumu¬ 
lator, but it's also possible to use the 
instruction to load either B,C,D,E,H or 
the L registers. Note that we have now 
seen two immediate load 8080 instruc¬ 
tions. MVI is used to load 8-bit values 
into a selected register. LXI is used to 
load a 16-bit value into a selected 
register pair (we used it last month to 
set up the stack pointer). 

Printable$character 

subroutine 

This simply has to output the character 
present in the accumulator, that is, it's 
your system output character routine. 

Z80form 

The Z80 has conditional subroutine call 
capability similar to the 8080 processor. 
The syntax expected forthe conditional 
subroutine calls is slightly different but 
this does not affect the essential ideas. 
We'll give the equivalents of the two 
versions of the 8080 code (Fig 8) and 
then explain why the version 1 forms 
have possible advantages. 


The Z80 has equivalent instructions 
to load a specified register with an 8-bit 
data value. The mnemonic LD, when 
used in the form 'LD register, 8-bit data 
value', is representing an instruction 
identical to the 8080's MVI. (When used 
in the form 'LD register pair, 16-bit data 
value' it is equivalent to the 8080's LXI 
instruction.) 

Z80 VERSION 

CONTROLS 

CHARACTER: LD A,BELL 

CALL OUTPUTSROUTINE 
RET 


The LD mnemonic is, however, also 
used to represent register loading 
operations other than the loading of 
immediate data values. Some have 
8080 equivalents that use different 
mnemonics, some do not have 8080 
equivalents at all. Bear in mind for now 
the main distinction, viz : MVI and LXI 
on the 8080 are register loading instruc¬ 
tions that use immediate addressing; 
that is, the operand is the bytes in 


memory that follow the op code (the 
instruction byte itself). LD on the Z80 
processor, when used as shown below, 
is using immediate addressing: addi¬ 
tionally, it's used to represent data 
transferusing otheraddressing modes. 

Go back now and look at the flow¬ 
chart we are using for the example 
program. Can you pick out the subset of 
actions associated with 'not finding a 
carriage return character'? You'll prob¬ 
ably agree that even in this simple 
example, the isolation of such subsets 
is not particularly obvious. 


Try to find the same subset on the 
Warnier diagram. (Remember that we 
write the logical opposite of a state¬ 
ment by placing a bar over the state¬ 
ment.) The subset we are discussing is 
shown in Fig 9. 

The reason we're particularly in¬ 
terested in this subset is because the 
8080 and Z80 first versions explicitly 
treat the coding involved as a distinct 
subset; that is, actions corresponding 
to 'not carriage return' were im¬ 
plemented as a 'called subroutine'. The 


code is therefore related to the design 
diagram on this basis: the action subset 
is defined by coding as a subroutine. 
The advantage is that the structure of 
the diagram and the coding is isomor¬ 
phic (a word used by mathematicians to 
imply structural similarity.) 

The coding in the second version 
performs the same function as the 
coding in thefirst, butthe action subset 
'not carriage return' is not explicity 
defined in the second form of code. The 
difference may not be immediately 
apparent to you, so let's briefly digress 
to explain this point. 

There is a real advantage, especially 
when writing large assembly language 
programs, in being able to easily locate 
the section of the code that is relative to 
a particular action subset in the corres¬ 
ponding design diagrams. Such advan¬ 
tage is paid for by a slightly increased 
program size. 

Hardcore assembly language prog¬ 
rammers often take great exception to 
'wastage of bytes' in this manner, and 
for certain applications their objections 
are justifiable. Our defence in general 
terms is two-fold. Firstly, it's often of 
great practical advantage to have iso¬ 
morphic coding with the design dia¬ 
grams. Secondly, memory is getting 
cheaper but debugging time is not. 
Explicit subset definition based on 
isomorphism between the design dia¬ 
gram and the actual program code 
contributes in practice to significantly 
reduced debugging time. The message 
is simple—save bytes by all means, but 
distinguish carefully between pointless 
inefficiency and the deliberate choice of 
using a few more bytes to create code 
that can easily be compared to the 
design diagrams. 

6502form 

Our 6502 processor cannot perform 



6502 VERSION 

START: 

JSR 

INPUT$ROUTINE 


CMP 

#CARRIAGE$RETURN 


BEQ 

FINISH 


JSR 

NOT$CARRIAGE$RETURN 

NOT$CARRIAGE$ 

JMP 

START 

RETURN: 

CMP 

#SPACE 


BCC 

N$C$R$1 


JSR 

RTS 

CONTROL$CHARACTER 

N$C$R$1: 

JSR 

RTS 

PRINTABLESCHARACTER 


START: CALL 

CP 
JP 

CALL 

JP 

NOT$CARRIAGE$ 

RETURN: CPI 

CALL 
CALL 
RET 


START: CALL 

CP 
JP 
CP 
CALL 
CALL 
JP 


Z80 VERSION 1 

INPUTSROUTINE 
CARRIAGESRETURN 
Z,FINISH 

NOT$CARRIAGE$RETURN 

START 

SPACE 

C, CONTROLSCHARACTER 
NC, PRINTABLE$CHARACTER 


Z80 VERSION 2 

INPUT$ROUTINE 
CARRIAGE$RETURN 
Z,FINISH 
SPACE 

C, CONTROL$CHARACTER 
NC, PRINTABLE$CHARACTER 
START 


Character in accumulator 
;Endof input iftrue 

; Loop backfor next character 

;Character in accumulator 
;Endof input iftrue 

; Loop back for next character 


Fig 8. Z80 forms for 8080 code 
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PHILIPS 


PHILIPS 



Every small business 

can be a step ahead with 

The Philips Portable Computer P2000 C 


The P 2000 C goes from desk to desk 
providing computer efficiency to many 
people in a small company. The 
P2000 C portable is easy to move and 
can be set up in a flash. And it is easy 
to use even if you have never used a 
computer before. 

A secretary can type with the P2000 C 
just as with a typewriter only it’s faster, 
easier and better. You can organize 
your records with it, do forecasts, 
projections and estimates, analyze 


your costs and prices. The accountant 
can do his bookkeeping and billing 
and keep track of outstandings. In fact 
any business task can be done more 
easily and quickly. 


Feature Highlights 

1.9” screen, 24 x 80 display. 32 KB video 
RAM 

2. 64 KB RAM user memory. 256 KB RAM 
disk optional 

3. Iwo 5 Va" floppy drives with up to 640 KB 
per disk 

4 CP/M* and p-System** provide access to a 
large range of available software 

5. Interfaces serial printer, external floppy 
drives, hard disk, data communication, 
slave monitor, IEEE-488 
■ CP/M is a trademark ot Digital Research Inc 

** p-System is a trademark of Softech Microsystems 
Inc 


P2000C- 

the affordable portable. 
With free software. 

Plus Accounts 

Packages on Free Trial. 

Contact our distributors for a list of 
dealers in your area. 



Distributors in Great Britain: 

Micro Design 

Oakfield House 
56 Crewe Road, Sandbach 
Cheshire CW11 ONN 
Tel.: (09367) 61 231, Telex: 36 690 

Kingsway Data Systems 

30 Guildford Street 
Chertsey, Surrey 

Tel.: (09328) 68 911, Telex: 24 667 

Midlectron Distribution 

Midlectron House, Nottingham Road 

Belper, Derby DE5 1JQ 

Tel.: (077 382) 6811, Telex: 377879 

N.E.C. World Trade Centre 

St. Katherine's Dock 

London El 9AA 

Tel.: (01) 4819 919, Telex: 884671 

Dealer enquiries welcome. 
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Continued from page 125 
conditional subroutine calls. We must 
therefore find a way of creating such a 
facility. One fairly obvious solution 
involves using the 6502's relative 
branch instructions to select an 
appropriate subroutine (several of 
these are available). Since we're using 
the carry flag to detect control charac¬ 
ters we can use the 'relative branch on 
carry clear' (whose mnemonic is BCC). 
With only slight rearrangement we can 
also use the complementary test BCS, 
which is the 'branch on carry set' 
instruction. The bulk of the code shown 
(see previous page) should be familiar, 
the differences are due only to the 
absence of conditional subroutine calls 
on the 6502. 

Don't be fooled by the presence of 
two RTS instructions — only one will 
actually be performed; that is, if the 
carry is set then the conditional relative 
branch is not performed, so we can 
execute the CONTROL$CHARACTER 
subroutinefollowed by a return instruc¬ 
tion. If the carry is clear, the relative 
branch is performed, then 
PRINTABLE$CHARACTER is per¬ 
formed followed by the alternative 
return instruction. 


6502 VERSION 

CONTROLS 

CHARACTER: LDA # BELL 

JSR OUTPUTSROUTINE 
RTS 


The CONTROL$CHARACTER sub¬ 
routine in 6502 form is similar in 
principle to both the 8080 and the Z80 
forms, we simply load the accumulator 
with the BELL character. The mnemo¬ 
nic used is LDA # data (the '#' sign is a 


6502 mnemonic convention that indi¬ 
cates the operand is to be obtained 
from the next byte in memory; that is, 
it's signifying an 'immediate addres¬ 
sing' mode. 

Practical solutions 

We have used our example to explain 
some general ideas. There is a very 
good reason why you would not, in 
practice, actually need to write sub¬ 
routine based code for this particular 
example. Look back at some of the 
coding and think how we output 
printable characters, and how we out¬ 
put the ASCII bell character. In practice, 
we'll be using the accumulator to 
output the printable characters: we'll 
also use the accumulator to output the 
bell character. We will also, in both 
cases, be using our system 
OUTPUTSROUTINE to send the charac¬ 
ter to the terminal. 

The practical implementation of our 
problem has a certain amount of 
common ground that has not been 
used in our earlier general discussions. 
We now consider and modify our 
flowchart/design diagrams in the light 
of the above information (see Fig 10). 

When we consider fully the practical 
implementation of our problem we see 
that one of the alternation subsets is a 
'do nothing' process. 

This type of structure is frequently 
handled by simple in-line conditional 
relative branching or conditional jump¬ 
ing. Based on a condition, we either 
perform some section of code, or avoid 
it by jumping over it. Bear in mind that 
this type of structure is a subclass of the 
simple alternation we first dealt with. 
There are still, from a theoretical 
viewpoint, two sets of actions. The 
distinction is that one of the subsets is 
an 'empty set'. 


Having possibly struggled through 
some of the ideas we have presented so 
far, you will no doubt be pleased to see 
the assembly language code that re¬ 
sults from our most recent efforts. If 
you've persevered up to this point, you 
should find the code fairly straightfor¬ 
ward. In all three cases, the label 
PRINT$CHARACTER identifies the 
location to be jumped or branched to if 
the carry flag is not set. 

You should now appreciate the rela¬ 
tionship between simple alternation 
where two subsets of actions are 
involved, and the specific case of 
simple alternation where one of those 
subsets is an empty set. This month 
we've shown some of the ways in which 
the corresponding code can be written. 

Last word 

The design of our solutions is derived 
from the logical examination of the 
problem. 

The logical solution exists as an 
independent entity, and by having such 
solutions available before you start 
coding you will side-step many prob¬ 
lems that other approaches walk 
straight into. 

approach, we find that we're left with 
the much smaller problem of how to 
use an available instruction set to 
implement an already known logical 
solution. We would like you to think 
about the implications (and in particu¬ 
lar the benefits) of having language 
independent solutions available before 
coding is started. 

If last month's 'main block' is mod¬ 
ified to incorporate this month's prac¬ 
tical solutionsyou should beableto run 
a version of the given problem; you 
might also like to experiment with 
some of the other ideas we conside red . 

bud 


Fig 10. Modified flowchart for the START 
example program i 


i--1 

i INPUT CHARACTER j 
| IN ACCUMULATOR | 

I---I 


l8 r^ 


false (carriage return ?V true 


false 
I— 


c 


ASCII VALUE<32? 


> 


true 
—I 


END 


DO NOTHING 


l--1 

I ACCUMULATOR = BELL I 


I OUTPUT ACCUMULATOR j 

I_.__i 


8080 PRACTICAL SOLUTION 

START: CALL INPUT$ROUTINE 

CPI CARRIAGE$RETURN 
JZ FINISH 
CPI SPACE 

JNC PRINT$CHARACTER 
MVI A,BELL 

PRINTS 

CHARACTER: CALLOUTPUT$ROUTINE 

JMP START 


Z80 PRACTICAL SOLUTION 

START: CALL INPUT$ROUTINE 

CP CARRIAGESRETURN 
JP Z,FINISH 
CP SPACE 

JP NC,PRINT$CHARACTER 
LD A,BELL 

PRINTS • 

CHARACTER: CALLOUTPUTSCHARACTER 

JMP START 


6502 PRACTICAL SOLUTION 

START: JSR INPUTSROUTINE 

CMP # CARRIAGESRETURN 
BEQ FINISH 
CMP # SPACE 
BCC PRINTSCHARACTER 
LDA # BELL 

PRINTS 

CHARACTER: JSR OUTPUTSROUTINE 

JMP START 
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You arc looking at the sleek, ultra modern 
lines of the latest dot matrix printer from 
Mannesman!! Tally; the people who probably 
have more experience in computer printers 
than just about anyone. 

The MT8() is a high quality, low cost 80 
column, 80 cps printer that will complement 
any of today’s micros in looks and quality; in 
either the home or the office. 

It has been designed with industry- 


compatible interfaces in hardware and 
software. 

Experience tells us exactly what you want 
from a printer-The MT80 has dual density 
dot addressable and line graphics. An easy 
change, long life cassette ribbon. It can handle 
both tractor-fed fanfold and single sheet 
paper. There is a unique quick tear facility 
giving you a clean cut along the entire width 
of the paper. And it even has an optional 


sound reduction kit for those of you who like 
to hear yourselves think. 

But best of all, it comes equipped with 
another valuable asset. A very attractive price 
tag. 

Contact your nearest distributor or send 
for our colour literature. 

Mannesmann Tally Limited, 

Molly Millars Lane, Wokingham, Berkshire 
RG11 2QT. Tel: (0734) 788711. Telex: 847028 


MANNESMANN TALLY 

CREATING THE RIGHT IMAGE IN PRINT 


U.K. DISTRIBUTORS C. K. SUPPLIES LTD. WESTON-SUPER-MARE (0934) 418838 DATRON MICRO CENTRE SHEFFIELD (0742) 585400 MELLORDATA COLCHESTER (0206) 298181 
MT DIRECT WOKINGHAM (0734) 791868 RIVA TERMINALS WOKING (04862) 71001 ZYGAL DYNAMICS PLC BICESTER (08692) 53361 
IRISH DISTRIBUTOR CARA DATA COMMUNICATIONS DUBLIN 429666 





















COMPUTER TOWN UK! NEWS 



Computer Towns come and go. This is 
only natural in an organisation which 
relies on the voluntary efforts of its 
members and has no formal structure 
or funding. Two more CTUKIs have 
folded in the past few months — in 
Worcester and Sutton in Ashfield. 
However, there are always people 
interested in forming new Computer 
Towns. 

The latest name to be added to the 
Contacts list is J Dale of Newtown, 
Powys. As secretary of the Newtown 
and District Computer Club he has 


plenty of experience in running compu¬ 
ter club activities. In addition the club 
has organised a one-day event — the 
Mid-Wales Computer Exhibition. It will 
be held on 24 April from 10am to 8pm at 
the Robert Owen Suite, Elephant and 
Castle Hotel, Broad Street, Newtown. 
Ten companies are expected to exhibit 
in the home computers section and 
about 15 to 20 firms on the business 
computer side. There will also be a 
separate room for club computers 
where visitors can book a 20-minute 
session to gain 'hands-on' experience. 

If you live in or near Sutton Coldfield 
now is your chance to get involved in 
starting a Computer Town. Dennis 


Lovatt at Sutton Coldfield Library, 43 
Lower Parade, Sutton Coldfield B72 
1XX is interested in starting a CTUK! 
and would like to hear from any 
'like-minded Suttonians'. 

Guidelines on forming a Computer 
Town have also been sentthis month to 
Mark Craig, Member Relations Officer, 
Co-operative Retail Services, Reading 
Area, 18Cheapside, Reading, Berksand 
Gerard Cairns, Librarian, Dumbarton 
Public Library, Strathleven Place, Dum¬ 
barton G82 1BD. 

If you've been waiting for a Computer 
Town in those areas they are sure to 
welcome your interest, so do contact 
them. 

Brigitte Gordon 
18 Purbright Crescent 
New Addington 
Croydon CRO ORT 

Richard Powell 
22 Downham Court 
South Shields 
Tyne&Wear 

Peter Earthy 
46 High Street 
Church Stretton 
Shropshire SY66BX 

Alan Sutcliffe 
4 Binfield Road 
Wokingham 
BerksRG111SL 


COMPUTER TOWN UK! 
CONTACTS _ 


R Shipton 

17 Woodlands Avenue 

Eastcote 

Ruislip 

Middx 

John Mileham 
RACS 

147 Powis Street 
LondonSE186JN 

MikeSones 
Gayton Library 
Gayton Road 
Harrow 
Middx 


EN Ryan 

15QueensSquare 

Eastwood 

Nottingham NG163BJ 
Philip Joy 

130RushGreen Road 

Romford 

Essex 

JohnStephen Bone 

2ClaremontPlace 

Gateshead 

Tyne & Wear NE81TL 


PatrickColley 
52 Queensway 
Caversham Park 
Village 
Reading 
BerksRG40SI 

Andrew Holyer 

lOMasonsRoad 

ManningsHeath 

Horsham 

SussexRH136JP 

Vernon Quaintance 
50 Beatrice Avenue 
Norbury 


JO Dale 
12 Poplar Road 
Newtown 
Powys SY16 2QS 

Vernon Gifford 
111 SelhurstRoad 
Croydon 

LondonSE256LH 

JG Batch 
Central Library 
Clapham Road 
Lowestoft NR321 DR 

John Byfield 
Moonrakers 
TheRutts 
Bushey Heath 


LondonSW164UN 


TedEllerton 
25Beachdale 
WinchmoreHill 
London N21 

Bill Gibbings 

2LongholmeRoad 

Retford 

Notts DN226TU 

Peter JKiff 
2RanelaghGrove 
St Peter's in Thanet 
Broadstairs 
KentCT102TE 

PeterStoneor 
PStrangman 
Computing and Maths 
Dept 

The Polytechnic 
Wulfruna Street 
Wolverhampton 
WV1 1LY 

JM AKilburn 
(Headmaster) 
ShawfieldNorden 
Community Middle 
School 

ShawfieldLane 

Norden 

RochdaleL127QR 


Andrew Stoneman 
135 Birchdale Avenue 
Newcastle-Upon-Tyne 

Derek Knight or 
Bob Carter 
Rayners Lane Library 
Imperial Drive 
Rayners Lane 
Middx 


Christopher Bates 
Ashford Main Library 
Church Road 
Ashford 
Kent 


PaulMaddison 

Gardenways 

Chilworth 

SouthamptonSOI 7JH 

ChrisCooper 
IIOChurchRoad 
Hanwell 
London W7 

Brian Taylor 
Tonbridge Area 
Library 

Avebury Avenue 
Tonbridge, Kent 


BJ Candy 
90akwood Drive 
GloucesterGI33JF 


RogerShears 
181 Woodmill Lane 
BitternePark 
Southampton S024PY 

ChrisWoodford 
31 Hopley Road 
Anslow 

Burton-on-Trent 

Staffordshire 

Mike Perry, Steve 
CollasorDaveLee 
The Library 
Ealing Road 
Wembley 
Middx HA0 4BR 


Herts WD2 1LH 

Robin Bradbeer 
Polytechnicof 
North London 
Holloway Road 
London N7 

Derek Moody 
2VictoriaTerrace 
Dorchester 
Dorset DTI 1LS 

R LSaunders 
14St Nicholas Mount 
Hemel Hempstead 
Herts 

PeterHerring 
Ordnance Road Library 
Ordnance Road 
Enfield 
Middx 


AlanPotten 

14Foxmede 

RivenhallEnd 

Witham 

Essex 

KeithTaylor 
Carter Hydraulic Works 
Thornbury 
Bradford BD38HG 

AlanHooley 

21 Brammay Drive 
Tottington 

Bury BL83HS 

Ray Skinner 

22 Colsterdale Close 
High Grange 
Billingham 
Cleveland 


Computer Town UK! is a rapidly expanding network of computer literacy 
centres where members of the public are given free access to all sorts of 
computer equipment. This is courtesy of those willing to offer 
time/resources. You can find a Computer Town anywhere — they're often 
in libraries or schools. The aim is to make micros enjoyable and 
non-threatening, so axe-grinding of any sort is banned. Guidelines are 
available forthose interested in starting uptheir own 'Towns. Write to: 
Margaret Spooner, ComputerTown UK!, PCW, 62 Oxford Street, London 
W1A 2HG. Remember to enclose an A4 SAE for your reply. Please don't 
ring forinformation as Computer Town UK! is entirely a spare time 
activity. 
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THE FUST HI 
DYIMmiC PACKAGES 

FROm 

pfiocom 



WHAT IT IS 

Whether you are a beginner 
or an experienced 
programmer it will make no 
difference with the 
DYNAMIC GRAPHICS 
package from Procom. You 
will be able to program 
professional looking 
graphics on your Spectrum. 
DYNAMIC GRAPHICS 
comes in two cassettes at 
the price you would 
normally pay for one. But do 
not let the low price put you 
off. DYNAMIC GRAPHICS 
is by far the most unique 
and much needed software 
aid on the market today. 


£ 14-95 


inc. VAT and P&P 


JZ#rUV/( 
jT/rnr 


TAPE 1 

THIS IS A CHARACTER DESIGNER WITH A 
DIFFERENCE * FULL SCREEN ANIMATION OF 
SPRITES * 27 FUNCTIONS INCLUDING SPRITE 
HANDLING 96 CHARACTERS WHICH CAN BE SAVED 
ON TAPE TO USE IN YOUR OWN PROGRAMS 

* EASY METHODS OF INCLUDING CHARACTER 
DESIGNS IN YOUR OWN BASIC PROGRAMS * NO 
KNOWLEDGE OF MACHINE CODE NEEDED 

* SCREEN SAVING * SPRITES MAY BE TREATED AS 
SUPER LARGE CHARACTERS (4 x 4). THE LIST IS 
ENDLESS. YOU WILL BE ABLE TO DESIGN LITERALLY 
THOUSANDS OF DIFFERENT CHARACTERS FROM 
PAC MEN TO SPACE MEN OR SPACE SHIPS TO 
BATTLESHIPS. 

TAPE 2 

THIS IS THE ULTIMATE UTILITY FOR COMPOSING 
HI RES GRAPHICS ON YOUR SPECTRUM. AS WELL 
AS ESSENTIAL HAND DRAW CURSOR CONTROLS 
(OR JOYSTICK) THERE ARE MANY ADVANCED 
FEATURES, SUCH AS FAST FILL AND RESCALE. 
THERE ARE IN ALL OVER 50 COMMANDS. A 
CONSTANTLY UPDATED STATUS DISPLAY. 
GENERATED PROMPTS ARE FULLY DISPLAYED. 

NOW YOU CAN DESIGN SCREENS AS GOOD AS THE 
SOFTWARE COMPANIES. 


DYNAMIC PROGRAMMING 
DYNAMIC ANIMATION 
DYNAMIC SOUNDS 
DYNAMIC FILING 
DYNAMIC EDITOR 
& ASSEMBLER 


Items above will shortly be available for 
most home computers 

EASY TO USE 


s n u M° u m 

th,^ NERat 0R 

To %Cna VVs Y0U 
SPf >ir£s?£Z 0RA TE , 
‘HTOyX^OUTlNE 


SEE US AT THE 



Saturday 4^ February 
Alexandra Palace 


NEXT IN OUR "DYNAMIC" SERIES 
TO BE RELEASED IN FEBRUARY 
IS “DYNAMIC" PROGRAMMING! 


PROcom 

JOPTUJARE 


309 HIGH ROAD 

LOUGHTON 

ESSEX 

Tel: (01) 5081216 


HOW TO ORDER 

Telephone orders 
(01) 508 1216 

Credit Card Holders (Access/Barclaycard 
only) can purchase by telephone. Please 
give card no., name, address and items 
required, and your order will be despatched 
the same day 

BY POST 

Simply write your requirements in the 
coupon provided, enclose your cheque/P.O 
or use your Access or Barclaycard. Please 
make cheque payable to; PROCOM 
SOFTWARE and post to address below 
Allow 7 days for delivery. 

IN PERSON 

Visit our premises, at the address below for 
a great selection — we will be delighted to 
see you. 

Dealer Inquiries to PRISM 
01-253 2277 


r 


DYNAMIC GRAPHICS is the one 
that everybody will understand. The 
instruction manual is simplicity itself. 

No more strained eyes — the manual 
has large 10 x 8 pages with plenty of 
diagrams to make it easy for you. 

YOUR TICKET TO RICHES? 

Use DYNAMIC GRAPHICS to make 
up your own program, and if it's good 
we will market it for you and maybe 
make you rich. 

DYNAMIC 

GRAPHICS 


Post to: PROCOM SOFTWARE. 309 HIGH ROAD, 
LOUGHTON, ESSEX. 

Please send me the following items: 


DYNAMIC 


□ DYNAMIC |—| 

GRAPHICS 1_J 

□ DYNAMIC |—| 

SOUNDS I_I 

(Please tick items) 

I enclose my cheque/P.O. for £ 


DYNAMIC 

PROGRAMMING 


□ 


DYNAMIC 

ANIMATION 


□ DYNAMIC 
EDITOR & 
ASSEMBLER 


I prefer to pay with my ACCESS/BARCLAYCARD 

I Delete whichever not applicable) 


Card No. 
Signature 

Name _ 

Address 


Tel: (Day) 


P 


Tel: (Eve) 


Credit cards valid if signed by card holder. 
Address above must be the same as card holder 
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AQUARIUS 

^^%HOME COMPUTER SYSTEM 

More software-more hardware! 



The best value full colour computer 
on the market—at around £50. 



nuyt; i c u iyt? ui cassettes ar iu car u tuyes 

with more becoming available each month. 


Available through many leading retailers — including 
Harrods — Menzies — Carrefour — Asda — BMOC — 
MAKRO — Allders 


1984 is going to be an 
exciting year for Aquarius 
owners! 

During the next two 
months, we are adding to our 
wide range-an excellent new 
four colour printer/plotter-a 
brand new 32K 
memory pack-a 
floppy disc drive 
a remark¬ 
able new 


light pen - PLUS an even 
wider choice of games, and 
educational cartridges. 

There’s no doubt that the 
Aquarius is the best value full- 
colour home computer system 
available in Britain. 49 moving 
keys, 16-colour display 
and built-in Microsoft 
BASIC make the 
Aquarius an ideal choice 
for the first 
time user. 


JOIN THE 

AQUARIUS USERS CLUB 

If you are an Aquarius owner-write now for 
your free membership card. Keep up to date 
with all the exciting new things that are 
happening to Aquarius and take advantage 
of special offers only available to 
Club Members. 

Write to the Aquarius Users Club, 

4th Floor, Hyde House, London NW9 6LG. 


The instruction manual is one of 
the clearest ever written and our 
‘LOGO’ cartridge takes you step 
by step to a full knowledge of 
computer language. 


SEE US AT THE SPRING 
HARDWARE SHOW AT THE 
N.E.C. (Hall 3/3A Stand A22) 


Manufactured and sold by Radofin Electronics (UK) Ltd., 
Hyde House, London NW9 6LG. 

Telephone: 01 -205 0044 Telex: 923624 FIPLC G 
Trade enquiries welcome 
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MicroSight 


For further details contact: — 

DiGiTHURS' 


The image analysis people 


Digithurst Ltd. 

Leaden Hill, Orwell, Royston, 

Herts. SG8 5QH Telephone (0223) 208926 


MicroScale II 

Image analysis for the IBM PC with: — 

• Object area measurement (absolute and %) 

• Perimeter measurement to user defined scaling 

• User definable and standard windows. 

• Disk and printer dumps. 

• Dimensioning and object counting. 

• Fully documented C software. £1950 +VAT 

Also available for Hewlett Packard and Sirius. 


MicroEye 

Vision interface 256 x 300 resolution 256 grey 
levels with full documentation and software for BBC 
Sirius, IBM, Apple, RML, CBM etc. £295 + VAT 


Jlii'. tir 


MicroSight I on the BBC model B includes:— 

• A CCTV camera with lens and tripod. 

• MicroEye vision interface 256 x 300 resolution 
with 8 bit video plus all cables. 

• Fully documented hardware and software. 

• MicroSight software package with area perimeter 
routines as well as disk and printer dumps. 

• Hi Res software package with mode O display, 
disk and printer dumps and thresholding. 

• Package using mode 2 high quality display. 

All for £495 + VAT 

MicroScale 

An image processing package with editing area and 

perimeter calculations, dimensioning, windowing, 

threshold and contrast setting. £295 + VAT 


Cl 9 * Sunpde ^0f° you to buy (juo&ty 

Cx ^ fyutiotl boa/uLs at emtoydy Sow puceo, coitfi 

yiuiAariteed ^aot de&oe/ty, hacked by a. fidHf yeaM (octf/uwty. 
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IBM PC 




RAM boards with Asynchronous Serial Port 
All boards expandable to 256K 

64K+ £180 

128K+ £220 

192K+ £265 

256 K + £305 

SIRIUS/VICTOR 

128K RAM £175 

(not expandable) 

128K RAM £210 

(expandable to 384K) 

256K RAM £280 

(expandable to 384K) 

384K RAM £355 


TIMEKEEPER/CLOCKBOARD 
with back-up battery 

£99 


[apple H& He 

cAristocards 

Interfaces complete with 4ft cable & connector 
Graphics Interface £69 Parallel Interface £64 
Serial Interface £69 68000 processor board £320 

ALL OF THE ABOVE BOARDS ARE OF THE HIGHEST 
QUALITY MADE WITH THE VERY BEST COMPONENTS. 
THEY COME WITH COMPREHENSIVE MANUALS FOR 
EASY AND SAFE INSTALLATION 

ALL PRICES QUOTED IN POUNDS STERLING AND 
EXCLUSIVE OF VAT & P + P. 


NOW AVAILABLE EX-STOCK AT LOW PRICES 

64K DRAM (150ns) 

25+ £3.50 each 


GENEROUS DEALER DISCOUNTS AVAILABLE 
ON ALL BOARDS 


SIMON COMPUTERS LIMITED 

28 Lower Addiscombe Road 

Croydon 

Surrey CR0 6AA 

England 

Tel 01-680 4646 


DESIGNERS AND SUPPLIERSOF QUALITY 
MICROCOMPUTER BOARDS 
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GRAPHICS 


DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics 
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host 
machine and gives you the power of using a co-processor specifically designed for graphics. With drawing 
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting. 

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour 
on a large range of computers. 





90*101) SOUS BUILDING COOPOTTtlC - 


COLOUR GRAPHICS CONTROLLER 

DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with 
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector 
processor and 384K bytes of memory, your computer can become a sophisticated grahics system. 
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture. 
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS 
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for 
making video tapes. APPLE, SAGE, PET, IBM, S100, VME BUS, MULTIBUS all have interfaces 
available to make use of our fast hardware. New ones are coming along all the time so give us a 
ring if your requirement is not listed. 

8 COLOURS £799.00, 64 COLOURS £899.00. 

4096 COLOURS £1799.00 - P&P + VAT 

SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D 
design. 


APPLE II 

DIGISOLVE s Apple II High Resolution Vector Graphics Processor card quadruples the screen 
resolution and saves using up your Apple’s memory. The enhanced Applesoft support disc 
supplied with our card provides powerful graphic functions and simplifies the conversion of existing 
software. 

512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the 
card. TEXT to 85 characters by 57 lines. CURSOR drawing features SOFTWARE 18 new 
functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot 
matrix printer or save images on a disc. PASCAL and TASC Compiles supported too. 

£399.00 + P&P -I- VAT 

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation 
packages. Architectural design and modelling, Kitchen design and 
Visicalc preboots. 


VDU BOARD 

DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU 
card. With over 50 control functions, the card works up to 19.2K baud. 

80 x 24 DISPLAY optional 40 x 24 or 40 x 12. 

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix. 

BLOCK GRAPHICS 

FULLY SCROLLING display 

UP TO 19.2K BAUD via RS232 communications port. 

KEYBOARD AND RS232 DATA INPUT 
£160.00. (1 off) + P&P + VAT. 


COLOUR GRAPHICS TERMINAL 

The new FRONTIER monochrome and colour high resolution graphics terminals are fully 
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and 
advanced electronics provide an exceptional graphic display terminal. 

512 x 720 DISPLAY, IK x IK STORED PICTURE PAN, ZOOM & SCROLL to move the display 
about. LOCAL EDITING with macros and software definable character fonts. 

PALLETTE OF 4096 COLOURS 

FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working 
non-interlaced. 

19" SCREEN OPTION AVAILABLE 

PRICES FROM £1495.00 + P&P + VAT 


CUSTOM DESIGNS 

DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages. 
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with 
your special projects. Please do not hesitate to contact us if you require further details. 

DIGISOLVE LIMITED 
AIRE & CALDER WORKS 
CINDER LANE 
CASTLEFORD 
W. YORKS WF10 1LU 
(0977) 513141 (6 lines In), 513382, 510511 
TELEX 557661 AGRAM 




APPLESOFT IS COPYRIGHT APPLE COMPUTER • TEK 4010 IS COPYRIGHT TEKTRONIX 


SCRIBE IS COPYRIGHT ECOTECH LTD 
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The market 
leaders!... 


ATA’S philosophy is to 
ensure that our 
customers have quality 
computer hardware and 
software products at 
COMPETITIVE prices, 
together with technical 
assistance required to 
efficiently operate their 
computer system. 

medalists — ring or telex for details 


Apricot256K RAM 


+ 315K S/S 3Va inch disk 

1 ONLY £1399 


Ring 01-833 0044 for latest prices 


System Utilities 

Dngnostic package. 

aae r! JS nf ' iguration Package. 

MS DOS programmers toolkit 

^EEE^88^ackaj^e ref6,enCe manuaI 

Graphics toolkit. . 

Asynchronous communications. 

remote batch. . 

3270 emulator. . 

I.C.E. Winchester Sub systems 

5 Megabyte. 

10 Megabyte. 

20 Megabyte. 

40 Megabyte. 

Word Processing 

WordStar. 

Spell Star. 

MarlMerge . 

Word Mailer. 


£ IBM Peripherals 

64K RAM card . 


... 69.00 

• 119.00 

• 169.00 
... 45.00 
. 169.00 
. 169.00 
. 169.00 
.. 285.00 
. 340.00 

Hyperion 

1 599 00 Hyperion 256 x 2 MSDOC, Basic.2395.00 

2099 00 Printers & Plotters 
339900 Epson 

Epson RX80FT.265.00 

Epson FX 100 160 CPS.480.00 

. 269.00 Epson RX80 120 CPS.245.00 

.120.00 Epson FX80 160 CPS.349.00 

. 120.00 

80 00 Apple 

APPLE Dot Matrix 1 20 CPS. 349.00 

APPLE Letter Quality Printer. 1199.00 

‘ 'flSno R ' COh 

••• 80 00 Ricoh 1300 Flowriter . 1150.00 

Ricoh RP 1600 Flowriter.1499.00 

Mannesman Tally MT160L.449.00 

Mannesman Tally MT180L.649.00 

Plus full Range of Centronics Printers Available 
. 499.00 ni ^ 

325.00 Plotters 

• 265.00 Hewlett Packard HP7470 . 750.00 

as Hewlett Packard HP747 5(A3) TBA.1399.00 

Calcomp 8 PEN (A3). 2999.00 

WE ALSO STOCK APPLE. HEWLETT PACKARD & APRICOT 


256K RAM card 


Quad board (64K RAM inst.). 

Babytalk-Local. 

Emulation. 

Baby Blue Z80 + 64K. 

Big Blue Z80,1 serial, 1 parallel, clock 
calendar + RAM Disk..V.. 


The Apricot 

Apricot 256K RAM + 315K s/s 

3^2 inch disk. nqq nn 

Apricot 256K RAM + s/s 3 Vi . 

inch disk + monitor. 1 5 qc nn 

Apricot 256K RAM + 315K s/s 3V2. 

inch disks + monitor (including 

Basic, Utilities, Comms, Supercalc.1795.00 

Sirius Hardware £ 

Sirius 1 1 28K 1.2mb disk drives. 1795.00 

Sirius 1 256K 2.4Mb disk drives. 2395.00 

Sirius 1 256K 1.2mb disk drive 

& 10Mb. 3295.00 

internal Winchester 

1 28K RAM Boards. 264.00 

256K RAM Boards. 399.00 

384 RAM Boards. 499.00 

51 2K RAM Boards. 575.00 

Kaypro II £ 

Fresh from the U.S.A.I The best value portable micro 

from KAYPRO. . . including Software 

KAYPRO II2 x 200K disc drives.1395.00 

Databases 

dBase II. 365.00 

Autocode . 180.00 

DataStar. 135.00 

Z80 CP/M 80 System 

SSE Z80 CP/M 80 system. 395.00 

Sirius Software 
Languages 

CBasic 86. 1 Zf 22 

Level 2 Cobol with forms 2 . 595.00 

Microsoft Basic compiler. 269.00 

Microsoft Pascal compiler. 335.00 

Microsoft Fortran compiler. 335.00 

PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF 
PRINTING 


Spreadsheet 

Multiplan . 

CalcStar . 


TERMS AND CONDITIONS 

For delivery please add 
£0-£199 + £5, E200-E1499 + £13, 
£1500 +V/ 2 %. 

CHEQUES WITH ORDERS 

Please allow 10 days for clearance. 
PLC's, public sector etc 30 days 
credit available on official orders, 
subject to 5% '■pwwBi ■■ 
credit charge. ^ 


ATA — LONDON 4 Albion Hse, 

1 Back Hill, London EC1.01 -833 0044 
Telex 25102 CHACOM G 
ATA—POTTERS BAR 197 High — 
Street, Potters Bar, Herts EN6 5DA. 
0707 57113 

ATA — SHEFFIELD 72 Eldon Street, 
Sheffield, SI 4GT. (0742) 700802 


FREEPOST SHEFFIELD S1 1 
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"Gobb 



Now that Atari 


your computer, or 

imitations/lSy need a £llOSt Of 

not darken your screens a CJ7 moment longer. 

Because now you can play Atarisoft 1 Nl games 
on your own home computer. 

Pin-sharp graphics, quick slick movements 
- games that really challenge your skills. 

Games so close to our originals, its like having 
an ‘Amusement Arcade” in your own living room. 


SINCLAIR ZX SPECTRUM: ALL AVAILABLE ON CASSETTE. OUT NOW-PAC-MAN,' MS PAC-MAN,’ GALAXIANJ OUT SOON-DONKEY KONG. - DIG DUG? POLE 
POSITION? MOON PATROL? B.B.C. MODEL‘B’/ACORN ELECTRON : ALL AVAILABLE ON CASSETTE. OUT SOON - MS PAC-MAN,’ DONKEY KONG," DIG DUG? POLE POSITION. 
BATTLE ZONE.® COMMODORE VIC 20: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC-MAN,’ DONKEY KONG,' DIG DUG? OUT SOON-MS PAC-MAN,' 
GALAXIAN,’ POLE POSITION? JUNGLE HUNI y MOON PATROL? STARGATE? JOUST° COMMODORE 64: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC-MAN,' Dl( 


t PAC-MAN, MS PAC MAN AND CHARACTERS ARE TRADEMARKS OF NAMCO LTD $ TRADEMARK OF NAMCO LTD 'TRADEMARK AND © NINTENDO OF AMERICA INC 1982.1983 (DDIG DUG IS CREATED AND DESIGNED BY NAMCO LTD. MANUFACTURED UNDER LICENSE BY ATARI INC ATRADEMARK AND © NAMC 






‘^Gobble" 


'Gulp” 


make games for 
r rivals don’t stand 

r% pVlfiflPO Weve written the 
CM Vyl. J.d-1-lvyvI^* programs to suit your 
computers exact requirements. 

Look at our extensive range of titles. We will 
be adding to this list so that you can expand your 
library of Atari games. After all why choose a 
ghost now that 
you can have 
the real thing? 





% 

\ 

ATAMSOFT 


)UGP ROBOTRON? CENTIPEDE,'" DEFENDER? OUT SOON-MS PAC-MAN,' GALAXIAN* JUNGLE HUNT? MOON PATROL? POLE POSITION? STARGATE? JOUST 0 
I 99/4A: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC-MAN,' DONKEY KONG,' DIG DUGP ROBOTRON? CENTIPEDE,” DEFENDER? STARGATE? 


or further information, write to Atari International (UK) Inc., PO. Box 407, Blackhorse Road, London SE8 5JH. 


ATARISOFT 


982 V TRADEMARK AND ©OF TAITO AMERICA CORP O TRADE MARK AND© WILLIAMS ELECTRONICS INC 1982 T” TRADEMARK OF ATARI INC * ATARI AND DESIGN. BATTLE ZONE. REG US PAT AND TM OFF 














Because we at NEC make most of 
the components for our computers, 
this naturally gives us a price/performance 
edge over comparable systems. 

Which other company could offer a 
64K Byte CP/M system like the PC8000, 
with dual 5W* disc drives and monochrome 
monitor, opening the door to a wide 
range of business software - including 
integrated accounting, word processing, 
business planning and graphics -for 
just £1,195? 

Whatever the size of your business, 
there’san NEC personal computertogive 
you the best price/performance in its class 

Up to 20 megabytes on the APC 
Or briefcase portability with the 
amazing PC8200. 


PC-8000 Jerie/ 

Personal Computer. £1,195* 


PC-8800 

Serie/ 

Personal 

Computer. 

£1,455* 


★ PC8000 64K CP/M SYSTEM DUAL 554" DISC DRIVES 
MONOCHROME MONITOR £1,195 EXCL. VAT. 

★ PC8800 64K EXPANDABLE SYSTEM MONOCHROME 
MONITOR DUAL bV," DISC DRIVES £1,455 EXCL. VAT. 

★ PC8200 LATEST IN PORTABLE TECHNOLOGY, 16K RAM, 
32K ROM READY TO USE. £475 EXCL. VAT 

★ APCH02 128K TRUE 16 BIT MIC! 0 COMPUTER 
WITH DUAL 1 MEGABYTE 8" DISC DRIVES AND 
INTEGRAL DISPLAY £1,985 EXCL. VAT 


Advanced 

Personal 

Computer 

£1,985* 


PC-8200 Jerie/ 

Portable Personal 
Computer £475* 


SEC 

NEC Corporation 
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NEC DEALERS: 

Aberdeen Mr B D West. Tyseal Computers 
Ltd. 0224 647365 Bath Mr D Broadway. Jade 
Computers 0761 325670 and 36397/8 
Birmingham Mr A Bell, adtempus Business 
Systems 021 477 9789 Borehamwood 
Mr T Benson. Mastermicro Ltd. 01-953 6368 
Bridgnorth Mr A S Vincent. Jentech Services 
Ltd. 07462 61458 Brighton Mr R F Hunter, 
Brighton Computer Centre 0273 673114 
Bristol Mr J Champion. Cashpoint (EPOS) Ltd. 
0272 277518 Bristol Mr S Taylor. Teffont 
Business Systems Ltd. 0272 297737 
Canterbury Mr C B Raines, Mr J R Weller, 

Jutea Ltd. 0227 830083 Charmouth 
Mr A K Hathway, Fenway Controls Ltd. 

0297 60223 Chiddingfold Mr A Lamont. 

Ms J Denby. Crown Management Systems Ltd 
042879 3636 Colchester Mr K Davies, 
Emprise Electronics Ltd. (0206) 865926/ 
870353/47242 Coventry Mr G Tranter, 

Mrs E Richardson, Coventry Micro Centre 
(0203) 58942 Cowes, Isle of Wight 
Mr A Medley. Cemoc Ltd 0983 290584 
Dorchester Mr B Savage. Dataman Designs 
(0305) 68066 Dundee Mr B D West, Tyseal 
Computers Ltd. 0382 22613 Edgware Supra 
Impex Ltd. 01 952 0748 Eire Mr A Kelly, Pye 
(Ireland) Ltd. Dublin 984411 Glasgow 
Mr P Hughes. Albany Data Systems Ltd. 

041 226 4757 Glasgow Mr M Gallagher, 
American Computers & Engineers Ltd 
041 248 2427 Grantham Mr R Eyre, 

ACC Data Systems Ltd. 0476 66611 
Guernsey Mr E Ferbrache, Micrologic 
Systems Ltd. 0481 28789 (from 1st Sep) 
Hassocks Dick Hall, Dovetail Computers & 
Peripherals Ltd (04446) 45311 
Hemel Hempstead Mr D Stafford, Chiltern 
Datalmk 0442 212714 High Wycombe 
Mr M A Curley, Hyford Business Machines 
0494 446003 Huddersfield Mr G A Vevers, 
NMR Computers (0484) 682905 Ilford 
Abbotsford Computers 01 599 2191 
Kingswood Mr P D Boylan, 0737 83 2738 
Zilobyte Systems 01 588 1936 Leeds 
Mr M Cullen. Hepworth Computer Services 
05324 40265 Leicester Mr G A Holt. 
Computer Store (Leicester) LtcL.0533 882955 
Liverpool Mr I Thompson, Liverpool 
Software/Asterfret Trading Ltd 051 727 8050 
London WC1 Mr C Idnam, London Computer 
Centre Ltd 01 387 4455 London WC1 
Mr K Lockwood, Abbotsford Office Equipment 
Ltd 01 837 3980/5478 London WC1/EC1 
Mr R Sharpe, Berrys (Shortwave) Ltd 
01 831 8001 2 & 01 405 6231 London W1 
Mr M R Gadd, Miss K Bird, John Lewis 
Partnership Radio & TV Dept 
118 New Cavendish Street London W1A 4ZR 
01 637 3434 Ext 5403 London NW1 
Mr M Kraftman, Bonsai Ltd. 01-580 0902 
London SW Mr M Lagan, Interam Computer 
Systems Ltd. 01-622 9373 and 01 675 5326 
London SW Sea Net (UK) Ltd 01 946 7441 
London EC Mr B Smith, Marchessa Ltd 
01 831 0224/5 London EC1 Mr J Davies, City 
Computer Centre 01 628 3531 London N1 
Mr I Gibson, POS Marketing (UK) Ltd 
01 837 1165 London N1-N22 Mr J A Wynne, 
Professional Data Services Ltd 01 446 4889 
London W2-W10 Tom O’Brien. SSCS Ltd 
(Selected Software & Computer Systems Ltd.) 
01 351 5622/6 London NW Mr S Virji. Steiger 
Computers Ltd. 01 961 6000 Loughborough 
Mr D O'Sullivan, Data One Systems 
0509 37281/2 Central Milton Keynes 
Mr S Robotham, John Lewis Partnership 
0908 679171 Newcastle Upon Tyne 
Mr R Owen, Computerit Ltd 0632 845262/3/4 
Northampton Mr P Scott, Basic Computers & 
Systems Ltd. 0604 710 740 Nottingham 
Mr V Skitt, Skytromcs Ltd 0602 781742 
Oxford Mr M A Curley, Hyford Business 
Machines 0865 723511 2 3 Petersfield 
L Robinson, A Macleod Strongwight Ltd. 

T/A Community Computers 0730 87567 
Poole Mr A Thompson, Zymotix Ltd 
(0202) 679546 Portsmouth Mr D Barker, 
Cemoc Ltd 0705 739020 Portsmouth 
Mr Elliot, RDS Computers & Business Services 
Ltd. 0705 751194 Reading Mr J McRae, 
Computer 100 0734 591616 Sandy 
Mr J W Adams, Electron Systems (Sandy) Ltd. 
076 781 195 Shrewsbury Mr M Ford. Mardol 
0743 57345 Stafford Mr B Balcanquall, 
Computerama (0785) 41899 Swaffham 
Mr T M B Hunt. Breckland Business Systems 
Ltd. (0760) 21637 Taunton Mr J J Williams. 
CSM Computer Services 0823 76698 Telford 
Mr A Vincent. Jentech Services Ltd 
0952 506 772 Warrington Mr D Dewsnap. 
Desktop Computing Ltd 092 541 5415 
Weybridge Ms S Phibbs, IKS Consultancy Ltd 
97 54526 Whitehaven Dr Smith, H L Elliott 
R^dio and Television Retailers (0946) 3671 
Windsor Mr J Gripton, Computer Electronics 
Ltd. (07535) 62028 and 55667 Windsor 
Mr B Chapman, Castle Computers 
(07535 58118) Worcester Mr R J Rook. 
Dateort Ltd. 0905 425195/428505 Worthing 
Mr S C Shannon, Computing 2000 Ltd 
0903 36247 


<as>48K SPECTRUM^ 



1984 

THE GAME OF 
ECONOMIC SURVIVAL 

THE BRITISH ECONOMY WITH YOU 
AT THE CONTROLS! WHAT SORT 
OF CHANCELLOR WOULD YOU 
MAKE WITH SEVERAL BILLION 
POUNDS TO SPEND & FIVE 
YEARS TO THE NEXT GENERAL 
ELECTION? GRAPHIC DISPLAYS, 
HISTOGRAMS & AN ANNUAL 
PERFORMANCE RATING ARE ALL 
INCLUDED TO SHOW HOW YOU 
ARE DOING. HOW MANY YEARS 
WILL YOU LAST? 

FREE INSIDE: Pocket Guide to 
Running Britain ! 

N003 £5.50 


MOUNTAINS 

OFKET 

ADVENTURE 

A MONSTER OF AN ADVENTURE 
PROGRAM! COMBAT, INTER¬ 
ACTIVE BEINGS, MONETARY 
SYSTEM, MAGIC, EDGAR, SAVE/ 
LOAO FACILITY PLUS MANY 
OTHER FEATURES. 

As well as being a fast ingenious 
compelling adventure in itself-the 
Mountains of Ket is the first of a 3 
part series that builds into a 
mammoth adventurers challenge. 

Incentive: It could be adventageous 
if you achieve 100%!! 

N002 £5.50 
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48K SPECTRUM CHALLENGE 
FROM INCENTIVE SOFTWARE LTD 


SPLAT! 


ARCADE 


ONE OF THE MOST ORIGINAL 
AND COMPELLING ARCADE 
GAMES EVER PRODUCED! 
STARRING ZIPPY!! 

"SPLAT! is one of the most 
addictive games I have ever played 
on the 48KSPECTRUM.lt is 
certainly the most original" 

Computer & Video Games 

NOW AVAILABLE FROM WH SMITH 
AND BOOTS. 

N001 £5.50 


All programs run in the 48K ZX SPECTRUM and are available from all 
good computer shops. In case of difficulty please order direct using 
the coupon below. 


Please send me (tick box(es) required) 

1984 □ MOUNTAINS OF KET □ SPLAT □ 

All at £5.50 each (inclusive of VAT and 1st class postage) 

I enclose cheque/P.0. for £ or debit my Access Account No 

a 

Name. 

Address_ 

INCENTIVE SOFTWARE LTD., 54 London Street, 
Reading RG1 4SQ. Tel: Reading (0734) 591678 


L LI 1 L 
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BBC MODEL ‘B’ MICRO 


UNIQUE OFFER 


When you buy a BBC from us, we will give 
you a voucher that entitles you to an extra 
discount of £30 off any printer or dual disc 
drive if purchased within 3 months. 



The BBC has become the most popular 
Educational Computer in Britain, not on 
gimmicks, purely on merit. 


AUTHORISED BBC SERVICE 
AND INFORMATION CENTRE 


BBC DISK SYSTEMS 



TORCH 

Z80 DISC PACK 

800K DUAL DISK DRIVE 



64K RAM Z80 SECOND PROCESSOR 



FITTED FREE & WHILE-U-WAIT 


ECONET SPECIALISTS 


LEVEL 1 SYSTEMS 
SUPPLIED AND 
INSTALLED FROM 



COMPSHOP WAS ESTABLISHED IN 1978 
AND HAS CONTINUALLY OFFERED THE 
BEST IN MICRO COMPUTERS TO 
DISCERNING CUSTOMERS. 

WE SELL ONLY 

COMPUTERS AND PERIPHERALS, AND 
THEREFORE CAN OFFER THE SUPPORT 
MANY OTHER SHOPS CANNOT. 


All prices quoted are exclusive of VAT. Delivery is 
added at cost. Please make cheques and postal 
orders payable to COMP SHOP LTD., or phone your 
order quoting BARCLAYCARD, ACCESS, DINERS 
CLUB or AMERICAN EXPRESS number. 



APPLE 2e 


Offers you more 
features & capabilities. 
64K RAM, expandable to 
128K. Upper & lower case text. 
8 internal slots for expansion. 


AUTHORISED APPLE DEALERS 



EPSON FX80* 


THE WORLD’S 
MOST 
POPULAR 
MATRIX 
PRINTER 


Elite, italic, enlarge 
& condensed character styles, 

160 CPS, proportional spacing, bi-directional, user 
defined graphics, Hi-res graphics, Superscript & 
subscript 


SYSTEM 

APPLE 2e 64K 
DISK WITH CONTROLLER 
80 COLUMN CARD 
12” GREEN MONITOR 



SYSTEM 3 


APPLE 2e 64K 
DISK WITH CONTROLLER 
ADDITIONAL DISK DRIVE 
80 COLUMN CARD 
12” GREEN MONITOR 




EPSON RX80 FT 


ELITE, ITALIC, ENLARGED, CONDENSED, 
SUPERSCRIPT, SUBSCRIPT STYLES, 100 CPS, 
HI-RES. GRAPHICS, VARIABLE WIDTH 
TRACTOR. 


SYSTEM 4 

APPLE 2e 64K 
DISK WITH CONTROLLER 
ADDITION DISK DRIVE ADDITIONAL 
80 COLUMN 64K CARD 
12” GREEN MONITOR 

PRINTER INTERFACE CARD 
EPSON RX80 FT PRINTER OR 
REMSTAR DAISY WHEEL PRINTER 
APPLEWRITER OR 
QUICK FILE SOFTWARE 



EPSON FX100 



FOURTH DIMENSION 


APPLE COMPATABLE 
DISK DRIVE WITH CONTROLLER 

WITHOUT CONTROLLER 




ALSO STOCKED 

JUKI, MICROLINE, TEC AND ANADEX 
PRINTERS 

MICROVITEK, KAGA, PHILLIPS AND 
FIDELITY MONITORS 
VERBATIM DISKETTES 
SELMOR DESKS 


160 CPS, 15” CARRIAGE 
VARIABLE WIDTH TRACTOR 
PLUS ALL FEATURES OF FX80 




REMSTAR i&gi 
DAISYWHEEL VW 


LOW COST 
PRINTER/ 
TYPEWRITER 

SERIAL AND 
PARALLEL 
INTERFACES 


CARRYING CASE 
FREE 




^compshoppwcFpromis pr ice 
WE GUARANTEE TO FROM STOCK 

i55 sSas« 


EDUCATIONAL ENQUIRIES AND ORDERS 
WELCOME. QUOTATIONS GIVEN. 

ONE YEAR WARRANTY ON ALL PRODUCTS 


14 Station Road, New Barnet, Hertfordshire, EN5 1QW 
(Close to New Barnet BR Station - Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 
Telex: 298755 TELCOM G 


OPEN (BARNET) - 10am - 7pm - Monday to Saturday 

/ 
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Everything's remotely possible 
with Telemod 2. At around £84. 


Telemod 2 takes you and your micro into a whole 
new world of possibilities and opportunity. 

Take Prestel? for example. For news, travel and 
holiday information. Teleshopping. Homebanking, Telex, 
and CitiService financial information. 

Or explore Micronet800. 
where hundreds of free games are 
yours for the choosing, as well as an 
ever-expanding range of educational, 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users - 
anywhere in the world! 

The Telemod 2 from OEL 
(Europe's largest volume 
manufacturer of modems) uses 
advanced 1C technology to bring 
universal communications with 
enhanced reliability-at a down- 
to-earth-price. 



To make the most of Telemod 2. we offer a 
comprehensive choice of viewdata communications 
packages for popular micros such as BBC. Apple II. and 
HE. CBM 3000,4000. & 8000-64 and Tandy Models 
I & 111. These packs contain appropriate interfaces and 
software, any necessary 
connectors, and full instructions. 
Prices range from around 
615-B60. 

With Telemod 2. you can 
simply turn the remotest 
possibilities into reality. Just return 
the completed coupon first. 

To other users 


% 
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Microcomputer 





OE Limited *Prestel and the Prestel symbol 

North Point 

Gilwilly Industrial Estate 

Penrith. Cumbria CA11 9BN ^ase allow 28 days for delivery 

Telephone 0768 66748 

Telex 64157 Electronic Mailbox No. 093051909 


Tick 


“I Please send me the Telemod 2.1 enclose a cheque/ 
P.O. made payable to O.E. Ltd for £84.95 inc. VAT.t 
1 Please send me more information on the Telemod 2 
L ' " and full details about communications packages. 


Name. 


Address 


TeL 


—J 
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Science and 
Tedmologysen/ing 

Londons needs 


New technology does not have to destroy jobs. It can be used 
to create them too — and in ways that make work more 
rewarding, and meet social needs 

But we can't just trust to the profit motive and market forces 
to make sure that the wonders of new technology are actually 
used that way. So we shall have to do the job ourselves. 

The resources we need are already to hand, in the workplaces 
and the communities, where the inventiveness and creativity of 
ordinary people can be found, alongside the needs our society 
ignores. 


O 


OKOJ 


A pipedream? At the Greater London Enterprise Board we 
don't think so — we are going out and doing it. In this financial 
year we are making £4m available to set up the first four 
‘technology networks'. 

These aim to tap the skill and know-how of scientists and 
technologists in the research departments of London's 
universities and polytechnics — and link them up with groups in 
the community ana the workplaces. 

That way, unmet needs can be matched up with unused 
inventions. The result will be a ‘product bank' of job-creating new 
products and services. These can be made available to workers 
and management in firms where jobs are threatened: or used to 
create jobs in new co-operatives or private firms 

Robot arms: products for the disabled identified by their own 
organisations: energy-monitoring and energy-saving devices 
identified by tenants: computer software to make the expertise 
of specialists available to ordinary GPs 
and patients; these are some of the 
projects already in the product bank 
before the first four networks are even 
fully under way. 

Interested? A new booklet from 
the Greater London Enterprise Board 
tells you more. 

Copies of 'Technology networks - 
science and technology serving 
London's needs' are available 
(75p each or 50p plus p+p for 
bulk orders of 10 or more) from: 




'Technets' Ref. PC, 

_ ■ ■ Greater London Enterprise Board j 

63-67 Newington Causeway, 

U USJ w London SE16BD 

[oioXqKoj_ 
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SERIOUS SOFTWARE FOR THE & 


'"*^moopie 




DATABASE SYSTEM WORD PROCESSOR 



MAILING LIST,INVOICING,STOCKCONTROL,SALES LEDGER, 
BOUGHT LEDGER, DIARY, EXPENSES, CHEQUE BOOK! 

Now there is one program which can handle all these things 

MAGPIE 

The most powerful Database System for ANY Home Micro! 

WORDCRAFT 40 gives you all the powerful Word Processing facilities of an office 
system at a fraction of the cost. WORDCRAFT 40 works with any printer and 
because it comes on cartridge you can use it with disk or tape files! 

SEND FOR FURTHER DETAILS NOW ! 

Audiogenic™ 
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In the deluge of computers, at last 
there’s a ray of light. 

The Rainbow 100+ personal 
computer. The latest addition to the 
Rainbow range from Digital. 

It allows you to cope with increasing 
business demands by having a more 
powerful memory. (Up to 896Kb for the 
technically minded.) 

It lets you change programmes 
from CP/M to MS DOS by simply 
pressing a key. (When using the integral 
10MB Winchester Disk drive.) 

A choice of monitors is available. 
High resolution monochromes or colour, 


1 _2~3 is a Trade Mark of Lotus Development Corporation. 


for graphics and text. 

Lotus 1-2-3 has been added to the 
leading range of software that already 
covers most types of businesses. 

Two days at one of our 25 personal 
computertraining courses are included 
in the price of £4,200. 

As are full customer support, 
and twelve month on-site servicing 
warranty. 

And of course ourtelephone help line. 

Call our Customer Information 
Centre on 0256 59299for more about 
the new Rainbow 100+. 

Think of it as the pot of gold. 












OKI Microline 92 



i 

_ I 


NLQ = Near Letter Quality. 

It's just one of the many outstanding features which 
put the OKI Microline 92 matrix printer at the top of the 
80 column league. Add to this standard print at 160 cps, 
high resolution graphics, downline-loadable character 
sets, subscript, superscript and underline capability, and 
you will see why the Microline 92 is an unbeatable 
price/perfonner. 

The Microline 93 offers the same unrivalled 
specification to users requiring a full 136-column format. 

And if all this is not enough, both machines are 
available with our unique IBM Plug ’rf Play Kit, ensuring 
full compatibility with the IBM PC. 

An even more impressive feature list, including a print 
speed of 200 cps, defines the 136-column Microline 84. 

In addition to its increased throughput capability, the 
optional Automatic Cut Sheet Feeder permits maximum 
use of the near-letter-quality print mode. 

Quality, reliability and unbeatable price/performance 
are of course hallmarks of the entire OKI Microline 
range, including the ever popular Microline 80, still a 
best-selling entry-level printer. 

The range is completed by the Microline 82A (80 col) 
and the Microline 83A (136 col) which offer a print speed 
of 120 cps amongst a host of other features. 

OKI Microlines - the unbeatable printer family! 



X-DATA LIMITED, 750 DEAL AVENUE,SLOUGH TRADING ESTATE,SLOUGH, BERKS SL1 4SH.TEL: SLOUGH (0753)72331 
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Write your own machine code adventures 

Without any knowledge of machine code whatsoever 



THE QUILL u a major new utility written in mackine code wkick allows 
even tke novice programmer to produce kigk-speed mackine code 
adventures of superior quality to many availakle at tke moment witkout 
any knowledge of mackine code wkatsoever. 

Using a menu selection system you may create well over 200 locations, 
descrike tkem and connect routes ketween tkem. You may tken fcU«k em 
witk okjects and proklems of your ckoice. Having tested your adventure 
you may alter and experiment witk any section witk tke greatest of ease . 
A part formed adventure may ke saved to tape for later completion. 
Wlien you kave done soTHEQUILL will allow you to produce a copy of 
your adventure wkick will run independen .lyof.k e main QUILL editor, 
so tkat you may give copies away to your friends. 

THE QUILL is provided witk a detailed tutorial manual wkick covers every 
aspect of its use in writing adventures. 


FOR THE 48K SPECTRUM AT £14.95 

Now available in W H Smith , and from many 
computer shops nationwide , or direct from us by 
post or telephone. 

SAE for full details of our range. 

Dealer enquires welcome. 


GILSOFT 

30 Hawthorn Road 
Barry 

South Glamorgan 
CF68LE 
®(0446) 732765’ 


Credit Card Order line 

Personally manned for 24 hours 

®0222 41361 Ext430 




BAHCIAVCARO 


VfSA 



printers 


MONI TORS ■printers^Q^^L 
iLLTHE FEATURES YOU NEED ARE HERE 


KDC FT 5001 

SERIAL DOT MATRIX PRINTER 
100 CPS 
80 COLUMN. 


COLOUR MONITORS 


£289 


TECO TM 1265 

12" GREEN 
OR ORANGE 
PHOSPHOR 


Bi-directional logic seeking 
Dot addressable and line Graphics 
Tractor and friction feed as standard 
Fully adjustable tractors - down to 3V4" 
Full 96 ASCII characters with descenders 
8 international character sets 
Condensed and double width printing 
Standard Centronics parallel interface 
Optional RS232C with 2K buffer 
Easy change cassette ribbon 
One Year's warranty 



QUANT^I^^s 


HOTLINE NUMBER 0252 517175 

ALL PRICES EXCLUDE VAT AND DELIVERY 


HAL Computers Limited, 
Evincible Road, Farnborough 
Hants. GU14 7QU 


COMPUTERS LIMITED 


PC W147 








































HORNBY 

SOFTWARE 

SPECTRUM 
PRO GOLF SERIES 

Just like real golf! 


* Recommended by Top Magazines 

Exact simulation of Britain's top golf courses 

(1) All golf rules apply 

(2) Designed for one or two players 

(3) Played off any handicap 

(4) On each hole dist, par, green enlargement 

(5) Control shot-club, strength, direction, shape of shot 

(6) Graphics excellent 

(7) Extremely realistic 

Also now includes Maxplay 


*TROON £6.95 48K + BBC B 
NEW BIRKDALE £6.95 48K + BBC B 
LINDRICK £6.95 48K 

(NEW) WENTWORTH - EAST 4- WEST COURSES £10.00 
48K + BBC B 
PRO GOLF £4.9516/48K 
9 HOLE SIMULATED COURSE 
ALL PRICES INCLUSIVE OF VAT, 

P + P, AVAILABLE FROM: 

HORNBY SOFTWARE 

21 PINFOLD HILL, LEEDS LSI 5 OPW 




F. S. ENTERPRISES 


EMMS 


THE HOME FOR YOUR COMPUTER 



£5 ofl 

when you order 
] this advert 


Superbly styled in a rich teak 
effect finish and brown 
frame. 

And the teak finish is easy to clean. 

Suitable for use with all leading makes of personal 
home computers: Spectrum, Vic 20. Commodore 
64 Oric. Dragon and the QL 

There s room for tape-recorder printer, disc drives 
manuals, etc. Cable outlets rear of stand. 

36" Wx 34"H x 19"D 

Twin-wheel castors, for maximum mobility, on 
tubular steel legs — for that professional look. 

It s compact, mobile, attractive and can be moved 
out of the way with the maximum of ease and 
efficiency Therefore the Compu-Desk is ideal for 
the bedroom or study where space is at a 
premium 

Easily assembled , just slot 
together and tighten fittings. 

A drawer to fit shelf under work-top is available 
Sent as a flat-pack with easy instructions. 

Money back guarantee if not satisfied provided the 
goods are returned undamaged within 72 hours of 
delivery 

T V & computer supplied by Curry s. 

And please allow up to 21 days for delivery 


Designed for the computer genius in the home 


To order send Cheque/PO (made out to F.S. 
Enterprises) made out for £59.50 Address 18 Power 
Court, Church Street, Luton, Bedfordshire LU1 3JJ or 
£68.49 if “4 into 1 * is included 


NAME_ 


ADDRESS- 


CHEQUE/POs FOR £. 


■4 into 1 * mams connector with fitted 13 amp plug 
to tidy-up cables and leads from four appliances 
Just £8.99 extra when ordered with Compu-Desk 


RR R § , 

ife - -F 


INQUIRIES Tel. 0582 27663 


Work on your own 
where you’re 
not alone 

A place where you can set up alone or start a busi¬ 
ness or open a branch office and not have to worry 
about who answers the phone when you re out 
And the location gives swift access to M4/M3 motor¬ 
ways. the North Circular, the Underground. British 
Rail and Heathrow Airport in a leafy environment 
with the Thames nearby 
It s London without the hassle 
UNITS FROM 100 SQ. FT. AT £28 pw. 
INCLUSIVE 

phone or write Barley Mow Workspace, 

10 Barley Mow Passage, Chiswick, London 



Educational Software 


LCL 


MICRO 

MATHS 



EASY TO USE WOW 
FOK-O'uevtt. arvejioN 


BBC Micro 
ZX Spectrum 
unexpanded VIC 
Electron 
ZX81 


Apple 
PET 

Commodore 64 
All software for the' 



above computers. 


MICRO MATHS 24 program revision or self-tuition course to O-Level 
£24.50 (except ZX81 £14.50). 




BRAINTEASERS (BBC, Electron) Books of programs to puzzle and amuse 
people bored with arcade games £5.95. 

PICTURE PUZZLES (BBC & Electron only). Early learning gun 

iV* i 


using educational tests. 3-D graphics £6.50. 


ANIMATED ARITHMETIC Teaches using moving colour pictures (not 
words) Ages 3-8. £6.50 (disc £7.50). 

MASTER MATHS (Apple, PET and CBM 64). 50 program O-Level course 
or teacher's aid, amazing graphics. 

". . . the programming standard is high. The programs are robust ..." 


TIMES EDUCATIONAL SUPPLEMENT 


Immediate dispatch of Micro Maths and Master Maths. Phone or send 
orders or requests for free catalogue (180 programs) to: 


LCL 

26 Avondale Ave. 
Staines, Middx. 
Tel:0784 58771 


World leaders in Maths educational software 
(distributers in 24 countries). 


ACCOM s 



GENEROUSTRADE 
DISCOUNTS. 
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§ Sun Account™ 

Quite Simply the Leading Light 


You've a right to expect that the world’s 
leading microcomputer accounting 
system has the flexibility and power 
associated with large mainframe 
systems - SunAccount has! 


SOPHISTICATED - combined 
sales, purchase, general ledgers - 
multiple company ledgers-separate 
budget ledgers-unlimited user 
defined analysis codes-financial report 
writing-multi currency useage 
USER FRIENDLY - all functions listed on a 
single menu screen-help prompts-consistent 
screen layouts 



You’ve a right to hope that the world's 
leading microcomputer accounting 
system will run on the micro of your 
choice - SunAccount will! 

FLEXIBLE - written in COBOL for 
use with almost every micro in the 
English speaking world - links to 
Wordstar, Supercalc, Multiplan 

WELL DOCUMENTED - tutorial, 
reference and installation manuals 


Systems Union Limited 

34 Delancey Street, Camden Town, London nwi 7nh , England 
Tel- 01-485 2594 



RIBBONS 

for PRINTERS or 
TYPEWRITERS 

200 GROUPS IN STOCK- 
NO CARRIAGE CHARGES 
DELIVERED OVERNIGHT- 
NO MINIMUM ORDERS 

ALSO 

PRINTWHEELS 

QUME ★ DIABLO ★ ADLER ★ SILVER REED 
RICOH ★ OLYMPIA ★ N.E.C ★ OLIVETTI 

NO MINIMUM ORDER — NO POSTAL CHARGE 
Tel: 041-956 1134 

DESCO 

106-108 CLOBER ROAD, MILNGAVIE, 
GLASGOW 



W THE wm 


MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 


Software and hardware over the counter for 
Sinclair Spectrum, ZX-81, BBC, Vic-20, 
CBM-64, Memotech 


* RAMPACKS 

* BOOKS 


* COMPUTERS 

* JOYSTICKS 

* KEYBOARDS 

* TAPES 

* COMPONENTS * 


* DISCS 

* LIGHT PENS 


Business/Serious Programs available 
Located directly opposite Epsom Mail Line 
Station. Visit us or ring for friendly service. See 
and try before you buy. 


12 STATION APPROACH 
EPSOM, SURREY. 
EPSOM 21533 


PCW149 















COMPUTER PERIPHERALS AT COMPETITIVE PRICES 


TORCH Z80 DISK PACK + FREE SOFTWARE.£730 

Price of complete system including BBC model B, Printer, etc.. 
AVAILABLE ON REQUEST 

DOT MATRIX PRINTERS 

OUR RANGE INCLUDES: ALL EPSON & MICROLINE PRINTERS, 
VIDEO PRINTERS, SEIKOSHA, TEC 1550 & ANADEX PRINTERS 

WORD PROCESSING PRINTERS 

OUR RANGE INCLUDES: ALL BROTHER & NEC PRINTERS 
OLYMPIA, RICOH, TEC, QUME, DIABLO 630 & THE JUKI 6100 
MCP-40 PRINTER & PLOTTER 

❖ 4 colours 

❖ 40 or 80 characters 
per line, ideal for 
plotting charts, etc.. 

❖ High resolution-100 s/inch 

OUR PRICE £118 

CANNON PJ1080A COLOUR PRINTER 
OUR PRICE £433 


BASF FLOPPY DISKS 


OTHER BASF MEDIA 

10 S-Sided/S-Density. 

....£15 

8" DISKS, DISK PACK 

10 S-Sided/D-Density. 

....£22 

COMPUTER TAPES, 

10 D-Sided/D-Density. 

.£24 

DISK CARTRIDGES 


WE CAN SUPPLY: RIBBONS, LISTING PAPER, BUSINESS FORMS, 
LABELS, DISK STORAGE EQUIPMENT, CLEANING KITS, CABLES, 
LISTING PAPER BINDERS, PRINTERS, PLOTTERS & MONITORS 



All prices are exclusive of delivery and VAT. 

__ TELEPHONE TO ORDER OR FOR FURTHER DETAILS 

E3 01-998 3700. 

FREE PRICE LIST AVAILABLE. FULL BACK-UP SERVICE. 

tfhDESIGNS 

109 HIGHVIEW ROAD, EALING, LONDON W13 OHL. 


CLWYD FERSQNAL 

COMPUTERS 


Unit 19, Daniel Owen Precinct, Mold CH7 1AP Tel: Mold 56842 



DRAGON 32 


ATARI 


DRAGON 32 2 Joysticks £175.00 
DRAGON DISC DRIVE £275.00 


ATARI 400 inc. Basic. 

2 Joysticks. Recorder • £5 00 software voucher £150.00 
ATARI 800, 

2 Joysticks. Recorder ^n0sottwarevoucher£30^^ 





A GREAT DEAL IN COMPUTERS^»^‘ 

OVER 1,300 SOFTWARE PROGRAMMES IN STOCK 


MAINS PROBLEMS?!!! 

There is only one cure: 

BATT POWER 


Features: 

* The uninterruptable power supply 

* Immediate mains supply in the event of 
a power failure 

* Sinsoidual output voltage 

* Regulated output voltage using a 
CONSTANT VOLTAGE TRANSFORMER 

* Quartz frequency controlled output 

* Transient and noise suppression 

* High overload capacity 

* Separate battery compartment 

* Fast recharge time. 


180-600 VA UNITS NOW 
AVAILABLE 

BACK-UP TIME TO SUIT 
CUSTOMER REQUIREMENTS 

Prices starting from £460 
Ex works, ex VAT 
Call this number for technical 
information, price and delivery: 


021 236 6220/1226 

Eccleston Electronics 
Eccleston & Hart Ltd 
8 Legge Lane Birmingham B1 34G 
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For further 
information 
about Cumana 
disk drives, 
please 

complete and 
return this coupon. 


I am interested 
in Cumana disk 
drives for the 
BBC/Dragon* 
Microcomputer, 
‘delete as 
necessary 


Interests: 
Home Use L J 
Education □ 
Dealer □ 
Business □ 


Name 


Address 


Tel. No. 

Note: If dealer, please attach this form to your letterheading 

PCW 3 84 


In the rapidly expanding world of computer 
peripherals there is one company which 
continually leads the field — Cumana. 
Whether it is the best Japanese components 
used in our top quality designs, the rigorous 
training which all staff receive, or the superb 
technical service we offer, everything must be 
of the highest standard. 

Cumana disk drives have an independent 
power supply, 12 months warranty, and are 
fully assembled and tested before packaging; 
and they are now available for the BBC and 
Dragon Micros — at unbeatable value for 
money prices — from selected branches of 
W. H. Smith and Spectrum UK in addition to 
Cumana’s nationwide dealer network. 

For further information on these and other 
Cumana products — including dual slimline 
disk drives for the BBC Microcomputer — 
contact: 

Cumana Limited, Pines Trading Estate, 

Broad Street, Guildford, Surrey, GU3 3BH. 
Tel: (0483) 503121 Telex: 859380 


Dragon is the registered trademark of Dragon Data Ltd 

















EVERY PICTURE 

TELLS A STORY. 



CP 30A LOW COST DOT-MATRIX PRIMER 

5" width roll printer. -fO cps printing speed. Graphics capability. 

All modes can be intermixed on a single line . Alternative colour ribbons 
optional with replacement ink reservoirs. 

Available shortly is a dedicated Sinclair Spectrum version. £130.00 


If you want to make the most of your micro , 
sooner or later \ vu 'll need to add on a printer. To help 
with preparing and debugging programs for 
example. Or preparation of reports. Or cataloguing, 
word processing and file listing. 

Low Seikosha prices mean you can team up 
with the printer you want sooner rather than later. 
The wide range interfaces with virtually every 
computer from a Dragon or Spectrum right up 
to Apple and IBM. 

Designs are sophisticated 
performance is versatile and reliable 
and quality'is all you V/ expect front 
the name Seikosha. 

Cel hold of the full picture - 
ask for a demonstration at one of the 
dealers over the page. 


■VC DRAGON 


bbc microcomputer 



GP550A CORRESPONDENCE PRINTER 



Standard dot-matrix and near letter quality 
printing. Print speed 50 cps (DP) or 25 cps (NLQ) 
modes. S fonts. £299.00 


commodore 


GP 100VC COMMODORE 
EXCLUSIVE DOT-MATRIX 
PRINTER 

limit exclusively foe I JC 20 and (rt. 
f ull graphic printing including all 
/ 1 (' characters. 30 cps printing 
speed. Supplied complete with 
dedicated cable interface. £229.00 
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GP 700A COLOUR PRIM ER 

4-hammer impact dot-matrix. 7 basic colours 
with 30 colour shades. Unique ribbon arrange¬ 
ment permits multiple colours in one pass. 
Graphics dump interfaces jor Apple and BBC 
Micro available as options. Low noise level. 
£489.00 



GP100AS SERIAL 
DOT-MATRIX PRIMER 

Serial version of the GP 100A. Ideal for 
Spectrum with microdrive , New Brain 
and Lynx . £229.00 



GP 500A PERSONAL 
DOT-MATRIX PRINTER 

A development of the extremely 
popular Seikosha 100A. 

50 cps printing speed. Full graphics 
capability. Paper width adjustable 
up to 10". £249.00 



DUG Business Systems , Peripherals Division , 13/ 1-t Lynx Crescent , II interstoke Road ’ Weston-super-Mare, Avon BS24 9DN. 

Telephone: 0934 419914 . Telex: 444761. 











































PUT YOURSELF IN THE 

PICTURE HERE. 


ENGLAND 

WON 

Bristol: Deivco Computer 
Services. (0272) 76994. 

I / eston-supi v-l lore: 

C.K. Supplies. (0934) 418838: 

BEDFORDSHIRE 

Bedford: Bedford Micro¬ 
computers. (0234) 215015. 

BUCKINGHAMSHIRE 

/ Ugh H vcombe: Kingsley' 
Computers. (0494) 449749. 

CAMBRIDGESHIRE 

( am bridge: Cam bridge 
Computer Store. 

(0223) 358264. 

CHESHIRE 

I rodsham: Noil hern 
Computers. (0928) 35110. 

CORNWALL 

( am borne: Microaid. 

(02(F)) 831274. 

C0UN1Y DURHAM 

/ larlington: Darlington 
Computer Shop. 

(0325) 487478. 

CUMBRIA 

(Carlisle: The ( 'omputer Shop. 
(Carlisle) Ltd. 27710. 

DEVON 

Exeter: Devon Computers Ltd. 
(0392) 218401. 

DORSET 

Poole: Densham Computers 
Ltd. (0202) 737493. 

ESSEX 

Harlow: Akhter Instruments. 
(0279) 412639. 

GLOUCESTERSHIRE 
Cheltenham: The Screen 
Scene. (0242) 528979. 

HAMPSHIRE 

Portsmouth: Advanced Digital 
Services. (0705) 823825. 

HERTFORDSHIRE 

II at ford: ('omputer Plus. 
(0923) 33927. 

HUMBERSIDE 

Hull: The ('omputer Centre. 
(Humberside) Ltd. 26297. 

KENT 

Bromley: Kent Computers 
and (Communications. 

01 - 4()4 6533 x 72. 

LANCASHIRE 

Blackpool: I Blackpool 
Computer Store. 

(0253) 27091/20239. 

Burnley: IMO Computer 
Centre. (0282) 57411/54299. 
Lancaster: Castle Computers. 
(0524) 61133. 

LEICESTERSHIRE 

Leicester: Arcade Computers. 
Ibices ter 532991. 


LONDON 

Eltham: The Advanced 
Technology Cent tv. 

01-859 7696. 

LINCOLNSHIRE 
Grantham: Oakleaf 
Computers. (0476) 76994. 

MANCHESTER 
Sumlock Electronics: 
061-8344233. 

MERSEYSIDE 
Liverpool: Specialist 
( omputer Centre Ltd. 
051-236 3499. 

NORFOLK 

Norwich: Sumlock Bondain. 
(0603) 617083. 

NOTTINGHAMSHIRE 
Nottingham: ('omputer 
Market. (0602) 5S454. 

OXFORDSHIRE 
Chipping Notion: ('otswold 
Computers. (0608) 4/232. 
SALOP 

Telford: The ( 'omputer 
Village. (0952) 50466. 

SOUTH YORKSHIRE 
Barnsley: Com tec. 

(0226) 46972. 
STAFFORDSHIRE 
Stoke-on-Trent: Computer 
Cabin. (0782) 636911. 
SURREY 

Croydon: Visonstorv Ltd. 
01-681 7539. 

Kingston-upon'- 7 'homes: 

I isionstore Ltd. 01-546 8974. 

SUSSEX 

lIotilling: II orthing ('omputer 
Centre. (0903) 210861. 

TYNE AND WEAR 
Gateshead: l /. C. (IS. 

0632 821924. 

WEST MIDLANDS 
Birmingham: Specialist 
Computer Centre Ltd. 
021-6434743. 

Coventry v Coventn * Micros. 
(0203) 58942. 

WEST YORKSHIRE 
Bradford: Eltec Computers. 
(0274) 722512. 

Leeds: MicrocelL 
(0532) 449722. 

WILTSHIRE 

II estbury v Every man 
Computers. (0373) 864644. 

SCOTLAND 
EDINBURGH 
Microworld: 031-228 1111. 
GLASGOW 

Microworld: 041-332 1116. 
WALES 
CARDIFF 

Cardiff Micros: (0222) 373072. 

GWYNEDD 

Abergele: Abergele ( 'omputer 
Centre. (0745) 826234. 




TRAINING 
CONSULTANCY 
& SOFTWARE 


©Ashton-Tate 1987 

TRAINING -1 ntroductory or Advanced courses - 
small groups in London, Tonbridge, Kent or at 
your office. 

CONSULTANCY- Help with yourdBASEII 
problems or a complete programme written foryou. 

HOT-LINE HELP- Phone-in and get dBASEII help 
-ask about our subscription service. 

SOFTWARE - Estate Agents, Property Shop and 
Telephone Canvassers programmes. 


WordStar 

©Micro Pro 

Training in small groups in London, Tonbridge, 
Kent or at your office. 

For further information contact: 


CROWNPARK LTD 

146b High Street, Tonbridge, Kent TN91BB 
S TONBRIDGE (0732) 356160 



RTA ON A PC 


THE RTA 331 IS A REAL TIME '/ 3 OCTAVE 
SPECTRUM ANALYZER FOR THE IBM PC. 

FOR £510 +VAT YOU CAN HAVE: 

31 TWO POLE FILTERS ON I.S.O. CENTRES. 

PINK NOISE SOURCE UNDER SOFTWARE CONTROL. 
AVERAGING, WEIGHTING AND PEAK HOLD FUNCTIONS. 
'/ 4 dB RESOLUTION FROM 20 Hz TO 20 KHz. 

8 BIT REAL-TIME ANALOGUE INPUT/OUTPUT SYSTEM. 
ASSEMBLY LANGUAGE ROUTINES CALLED FROM BASIC. 


PHONE OR WRITE FOR FURTHER DETAILS 

ftlarquee (Electronics 

90 WARDOUR STREET LONDON W1V 3LE 01439 8421 

MODELS ALSO AVAILABLE FOR APPLE II, TANDY TRS 80, 
COMMODORE 3000 & 4000 SERIES MACHINES 
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All prices include VAT 
with 

FREE delivery in the UK 


PRINTERS 

COMMODORE 64 


I CHALLENGE YOU TO FIND A BETTER DEAL! 


CRESTMATT SUPER PACK £229.95 

INCLUDES CBM 64 + 

SUPER/SAVER CASSETTE UNIT + 3 CASSETTE GAMES 
UP TO £25 (£10 LIMIT PER TAPE) 


Commodore 64.£184.95 

Disk Drive 1541 + Easyscript + 6 games on disk + 

FREE 5 blank disks.£199.95 

1701 Monitor (High Resolution Colour + Sound) 

£199.95 

Super/Saver 64 Cassette Unit.£39.95 

C2N Cassette Unit.£44.95 


CRESTMATT PROFESSIONAL PACK £599 

INCLUDES CBM 64 + 

1541 Disk Drive + Seikosha Printer GP100 with Single Sheet 
Feed Attachhment + Easyscript Word Processor + 6 games 
on disk + 1000 sheets of paper + 20 blank disks. 

PRINTERS 

Shinwa CP80 (Dot Matrix).£249 

Epson RX80 FT (Dot Matrix).£269 

Epson FX80 (Dot Matrix).£385 

Smith Corona TP1 (Daisywheel).£339 

Brother HR15 (Daisywheel).£399 

Juki 6100 (Daisywheel).£379 

Daisy Step 2000 (Daisywheel).£329 

CBM 1526.£299 

Inforunner Riteman (Dot Matrix).£279 


MORE PRINTERS A VAILABLE 

OVER 100 CRESTMATT BARGAINS! 

FOR: BUSINESS, HOME, PROGRAMMING, EDUCATION, GAMES. 

BEAT THAT! 

RING 01-749 2510 (24 hrs) 437 2707/434 1736/743 8441 
Telex: 267653 (DRAKE G). Cable: CRESTMATT, LONDON W12 

Delivery once cheque cleared within 7 days. Bankers’ Drafts, Building Society Cheques, Post Orders 3 days only. 

Extra £5 Datapost/Securicor overnight delivery; COD £3: for orders above £100 a deposit of £10 required. Mail Order, COD. 
Prices subject to change without notice and goods subject to availability. 

CRESTMATT LIMITED 


EXPORT INQUIRIES 

NO TAX 

DELIVERY AT COST 


Showroom: 

200/2 Regent Street 
London W1 

(Temporarily closed for 
decoration. 

Please check before calling in). 


Mail Order COD: 
5th Floor 
Chesham House 
136 Regent Street 
London W1 


DEALER INQUIRIES 
WELCOME 

WRITE FOR DETAILS 


PRINTER 

EXTRAVAGANZA 


Send SAE for FAMOUS 100 Printer Price List 

It will save you a fortune. 


SCI(UK) SMASH THE PRICES FOR 1984 



BELOW £100 

MP 24 

Plain Paper Printer. 24 column. 

Just connect and print Interface and 
cable comes with printer. 

For COMMODORE 64, VIC 20, ORIC, 
BBC, DRAGOPi. Please specify printer 
when ordering. 

SCI (UK) PRICE £75.00 
plus VAT 

BELOW £110 

MCP 40 

Mi-res 4 colour Printer Plotter. 40 & 80 
column printing, print 96 Ascii 
characters in four colours. 


SCI (UK) PRICE 


£109.00 

plus VAT 


BELOW £200 

STAR Gemini lOx 

120 cps 816 chr buffer Graphics 
Friction Traction and Roll all included. 
Plus many other features - call for 
details. 

SCI (UK) PRICE £199.00 

plus VAT 

SHINWA CP 80 

80 col. Hi-res 13 x 9 Dot Matrix. 

Self test Auto underline. Plus all the 
features of printers twice the price. 

SCI (UK) PRICE £199.00 

plus VAT 


All types of cable in stock. Specials 
made quickly to order. 

You can imagine from these prices how competitive the rest are. CALL MOW. 


AND NOW A DAISY WHEEL 
PRINTER TO BREAK THE 
£300 BARRIER 

UCHIDA DWX 305 

18 cps 120 col. RS232 or CENTRONICS. 
Wordstar compatible. A high quality 
Daisy Wheel at a dot matrix price. 

Call for details 

sci (uk) price £299.00 

plus VAT 

EPSON PRICES - 

Now so low that we cannot advertise the 
price. Telephone for price today. 

We have interfaces for all types of 
computers, including CBM 64, VIC 20, 
APPLE, TRS 80, IBM etc 


We also supply QUME-NEC-TEC-DIABLO-RICHO-CANON-BROTHER-FUJITSU- 
HERMES-TOSHIBA-IDS MICROPRISM-ANADEX-SIEMENS-LUCAS-OLYMPIA 
NOTE: We will match any genuine price advertised. SCI (UR) is never beaten on price. 

Make cheques payable to SCI (UK). Add £9.50 carriage and insurance. We also take American Express. 
Orders taken for Ooveroment Depts. and Public Limited Companies. _ 


Full t year Guarantee 
HO QUI8BLF 


SCI(UK) 


SCI (UK) FREEPOST (No Stamp needed) 
PETERSFIELD HANTS GU32 2BR 


0730 63741 


For the lowest Prices of Printers in the UK consult this Advertisement 
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BBC 

MICROCOMPUTER 


Model B. £399.00 

Model B & Disk Interface. £469.00 

Model B & Econet. £446.00 

Model B & Econet & Disk 

Interface. £516.00 

Teletext Receiver. £225.00 

Official BBC Data Recorder. £29.95 

Official Joysticks. £13.00 

BBC UPGRADES 

1.2 0/S. £11.50 

Basic 11 . £32.00 

Disk Interface Kit. £97.00 

ECONET ACCESSORIES 

Ecconet Interface. £70.00 

Clock Box (Inc. PSU). £45.00 

Terminator Box (Inc. PSU). £35.00 

Printer Server Rom. £49.00 

File Server Level 1. £99.00 

File Server Level 2 . £249.00 

10 Station Lead Set. £29.00 

100M Econet Cable. £99.00 

Econet System User Guide. £10.00 

DOT MATRIX 
PRINTERS 
SHINWA 
CP80 

O 





80 column, friction and adjustable tractor 
feed, bi-directional logic seeking HI RES 
graphics and block graphics sub and super 
scripts, condensed and emphasised print, 
and underlining vertical and horizontal 
tabs, self test, italic print, etc. 

Shinwa CP80 F/T. £230 

MANNESMANN 
MT80 



High quality 80 column serial dot matrix 
printer. Dual density dot addressable 
graphics, quick tear facility as standard, 
optional sound reduction kit to give an 
impressive L55dBa acoustic noise rating. 
Ability to handle both tractor-fed fanfold 
and single paper. 

Special price of. £249 

EPSON 

Epson FX80 F/T 

£395 

Epson RX30 F/T 

£305 

Epson FX100 F/T 

£499 

RITEMAN MATRIX 
PRINTER 




SLEEK DESIGN 
EXCELLENT 
FEATURES. 

SUPERB PRINT QUALITY 


80 COLUMN • FRICTION AND PIN FEED ■ 
120 CPS BI-DIRECTIONAL • HI RES AND 
BLOCK GRAPHICS 9x9 MATRIX TRUE 
DESCENDERS NORMAL, EXPANDED, 
CONDENSED PRINTING • EMPHASISED 
AND DOUBLE STRIKE PRINTING • 
ITALICS PRINTING AUTO 
UNDERLINING • SUBSCRIPT AND 
SUPERSCRIPTS INTERNATIONAL 
CHARACTER SETS • EASY ACCESS 
DIPSWITCHES ■ 1:1 HIGH RES (TRUE 
CIRCLES AND SQUARES) • OPTIONAL 
TRACTOR UNIT • OPTIONAL RS232C 
INTERFACE 

£230 




THE ULTIMATE MATRIX 
PRINTER AT UNBEATABLE PRICE 


TRUE 160 CPS, 
80 COLUMN 
UHR PRINTER 
WITH 100% 
DUTY CYCLE 
AND 

UNBELIEVABLE 

FEATURES 


160CPS BI-DIRECTIONAL LOGIC 
SEEKING • STANDARD SPOOL RIBBON • 
UP TO 136 COLUMNS • 5, 6, 8, 10, 12 
and 17 CHARACTERS PER INCH 
DOWNLOADABLE CHARACTER SETS 
(UP TO 384 CHARACTERS AVAILABLE) • 
MACRO INSTRUCTION SET PARALLEL 
AND SERIAL INTERFACE STANDARD 
STANDARD WITH 8K BUFFER • 240 CPS 
WHITE SPACE SPEED • EMPHASISED 
AND DOUBLE STRIKE • SUPER AND 
SUB SCRIPTS • COLUMN SCAN BIT 
IMAGE GRAPHICS • ITALICS • FRICTION, 
TRACTOR AND ROLL HOLDER AS 
STANDARD 

£395 


★ STAR 
BARGAIN! 


24hr DELIVERY . 
* ON ALL ITEMS 

(subject to availability.) 



DAISYWHEELS 


E 



JUKI 6100 

20 CPS max 
(13 CPS 
Shannon text) 

10, 12, 16 CPI and proportional spacing up 
to 220 characters per line, diablo 
protocols. Bold, shadow printing and 
underlining. 

2K Buffer Standard. £395 


BROTHER HR15 


13 CPS. 10, 12, 15 CPI and proportional 
spacing up to 165 characters per line, 
colour printing, shadow printing, 
super/sub script, auto underlining, text 
reprinting. 

3K Buffer Standard 

Brother HR15... £395 

Keyboard. £160 

Sheet Feeder. £228 

Tractor Unit. £109 

MONITORS 
PHILIPS TP200 

Green Monitor 1 \ 

You can use this * 

latest Philips Green ■ I i 

Monitor for personal M f, 

computers, business l 

computers, control 1 ' 

systems, automatic 
test equipment, The 
picture quality of the 
TP200 means not 

only 80 x 24 lines of AT THE 

information but also BARGAIN PRICE 
usage for high OF £79 

resolution graphics. 

NOW AVAILABLE 

BBC Official 12” GREEN MONITOR 

RECOMMENDED BY DTI FOR SCHOOLS. ^ 
EDUCATION AUTHORITIES & INDUSTRY 
SPECIAL CASING. HIGH RESOLUTION 

14" TV/MONITOR £95 


This TV Monitor is not a 
modified television as 
many TV Monitors are, 
but a 14" TV/Monitor 
which has been 
designed to perform 
both functions. It has 
RGB and Composits 
video and sound. An 
RGB cable for a BBC is 
supplied as standard. 


With Remote Control £269 

MICROVITEC 14" 

Colour Monitors 

Microvitec 1431 14" Std. Res. £245 

Med. Res. £395 

fHi-Res. £495 



WORD PROCESSING PACKAGE 
BBC Model B plus Disc/Interface fitted 
view, V.D.U. Green Monitor. Daisywheel 
Printer. 200K Dual Disk Drives and manual 
and formatting disk. 

ONLY £1,329 (incl. all cables) 

TCL DRIVES AT 
NEW 

LOW PRICES! 

SLIM DISK 
DRIVES 

TEAC55A S/S 40 TRACK 

100K Single. £165 

200K Dual. £330 

TEAC 55E S/S 80 TRACK 

200K Single. £199 

400K Dual. £398 

TEAC 55F D/S 80 Track 

400K Single. £255 

800K Dual. £510 

Power Supply Unit (Optional). £29 

40/80 Switch. £8 

MITSUBISHI DRIVES 

400K D/S DD Single. £245 

Dual . £435 

ROM EXPANDER 

Double your sideway Rom sockets, with 
the TCL Rom expander. 

Simple to install and very easy to use! 
Manufactured using components of the 
highest quality! 

Extremely reliable! . £18.95 

WORD PROCESSORS 

View Word Processor E59 

Word Wise Processor . £39 

UTILITY SOFTWARE 

Screen Dump Rom £17.25 

For EPSON. SHINWA, NEC. STAR 

NEW TCL MICROGUIDES 
TheKEYPLATEStomakeiteasy! 

Microguide KEYPLATES fit neatly over your 
computer keys Gives you an easy to read list of 
commands Alphabetically arranged for 
immediate access Placed exactly where you 
require it as part of your computer keyboard The 
Keyplates, made of durable plastic, have space for 
function key notes ■ Clean wipe pen for function 
key identity is supplied + FREE ERROR 
MESSAGE BOOK. ALL FOR ONLY £5.95 


SURE SHOT 
BBC Compatible 
KLIKSTIK JOYSTICK 
SELF CENTRING 
Two Fire Buttons 
Single £17.95 
Dual - £34 

CABLES - Drive Cables 



Single. 

£9 50 

Dual. 

£13 50 

BBC Printer Parallel. 

£13 50 

Serial. 

£25 

BBC Cassette Leads 

£3 

DISKS 


Floppy Disks in packs of 10 


Single sided 40 Track . 

£20 

Double sided 80 Track . 

£35 


TCL VINYL DUS COVERS 

BBC. 

Printer. 

Monitor. 


£3 50 
£5.50 
£4 50 




NOW AVAILABLE 
THE ACORN _ „ 

ELECTRON ONLY £199 




Twillstar Computers Limited 

17 REGINA ROAD SOUTHALL- MIDDLESEX TEL: (01) 574 5271 

(OPEN SIX DAYS A WEEK - 10 a m. to 8 p m.) 



GRAFPAD ^ £,43.75 

Add new 

dimensions to your 
computer 
enjoyment. Create 

your own designs. Amazing value. 
Complete with Complete unit - 

Utility programmes, simply plug in — 

BOOKS BBC 

Micro's for Beginner's £6.95 

Advanced Prog lech £7.95 

BBC i A W i £7.95 

Ass Lang for BBC (Sf £7.95 

ALP (Macmillan) £8.95 

£5.95 

Basil. (Mel House) £6.95 

Basic Progs lor BBC £5.95 

£5.95 

Expert Guide £6.95 

Functional Forth £5.95 

Further Progs £5.95 

£6.95 
£2.95 
£6.95 

In Education £6.50 

Introducing the BBC Micro £5.95 

Let Your BBC Teach You £6.95 

£12.95 

Micro Revealed £7.95 

Programming the BBC £6.50 

Putting Your BBC to Work £4.95 
Structu ming £6.50 

Using Floppy Disks £9.95 

2 1 Games tor BBC £5.95 

30 Hour Basic 
30 t Progs 
3b Educational Progs 
36 Challenging Games lor 
BBC 

Hobbit BBC (cassette) 

Hobbitt BBC (book) 

Brainteasers for BBC 
Best ot PCW Sottware BBC 
Graphics on the BBC 
Disk Companion 


★ SERVICE CONTRACTS 
TO EDUCATION 
AUTHORITIES 

AT DISCOUNT 

★ OFFICIAL ORDERS 
FROM DEALERS, 
GOVERNMENT 
DEPARTMENTS, 
COLLEGES AND 
SCHOOLS WELCOME 

★ ALL PRICES 
INCLUSIVE OF 
VAT 

HOW TO ORDER 

You may purchase any of the items listed 
by cheque made payable to TWILLSTAR 
COMPUTERS LTD., Barclaycrd or Access. 
All you have to do is fill your requirements 
on a separate sheet of paper. Post to us 
and we will dispatch within 24 hours 
subject to availability. 

All prices inclusive of 15% VAT. 

ADD £2.50 P&P for orders below £150, 
OVER, ADD, £8 P&P. 

TELEPHONE ORDERS 

(01)574 5271 

CREDIT CARD HOLDERS MAY ORDER 


BY TELEPHONE. GIVE CARD NO 
NAME, ADDRESS & ITEMS 
REQUIRED. 
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Lite Computers Ltd. is proud to 
announce the combination of the 
Lite 100 and Palantir, the most excit¬ 
ing word-processing package to hit 
the market to-date! 





The LITE 100 can be used as a stand¬ 
alone word-processor, as a powerful 
8-bit business computer, or it will 
convert your electronic typewriter 
into a word-processor without the 
need to purchase a printer! A wide 
range of application packages are 
available to run on the LITE 100 im¬ 
mediately, providing the facility for 
word-processing, accounting, stock- 
control, etc. 

All this at the price of ONLY 
£1,395.00!! 

Why not try PALANTIR for ONLY 
£ 12 . 00 ? 

If you have an IBM PC, Sirius, Apricot 
or LITE 100 we will send you the en¬ 
tire software package so that you can 
use all the functions, including print¬ 
ing. Give the software a true test on 
your own system and when you buy 
the complete package (RRP £265, in¬ 
cluding the mailout facility) we will 
refund your £12.00. 

We guarantee your satisfaction! 


Lite Computers Ltd. 

Unit 7 A, Waldeck House, 
Waldeck Road, 

Maidenhead, Berkshire. 

Tel: Maidenhead (0628) 73133/4 




COMPANY SUFFERS 
LARGE THEFT AND , 
DAMAGE TO 
COMPUTERS/ 

THE further prospects of sf 
-Jjaye_been seri ously affected) 


CAN YOU AFFORD 
SIMPLY TO HOPE 
YOUR INSURANCE 
IS 0.K? 

Following the continuing success of Li,LLVtiJCCLL>LL 
computer insurance for users we have developed 
YLTt l LL lt l K| it| M‘^ for com P uter dealers ’ software 
houses and allied businesses giving: 


‘All Risks’ anywhere in the U.K. 
including transits, demonstrations, 
hotels, exhibitions, equipment ‘on loan’. 
Professional Indemnity and Legal 
Expenses insurance optional. 
'ULtiLLlilrLUCli/ gives you 
excellent value for money with 
significant premium savings. Are your 
present premiums based on ‘video’ 
rates? 

All and 

policies are 

underwritten by members of the British 
Insurance Association. 

Extra savings for members of the 
Computer Trade Association. 

Computer Insurance for Users 

gives:— 

★ SAVINGS Very significant savings over the cost 

of a full maintenance contract 

★ CHOICE Repairer of your choice coupled with a 

speedy, efficient claims service 

★ AUTOMATIC ADDITIONAL COVER 

a) ‘All Risks’, including transit, on all equipment 

b) Additional expenses, including those of hiring 
alternative equipment and recompiling data etc. 

Quotations from (quote full value of computers and stock):— 


UJ 

U 

z 

LU 

OC 

— 

UL 

W 

OC 

UJ 

a: 

D 

H 

D 

uu 

DC 
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★ WIDE COVER 


★ SAVINGS 


H 

D 

O 

H 

O 

U 


★ SECURITY 


★ DISCOUNTS 



HALSEY & COMPANY 

7 Passage Road, 

Westbury on Trym, 

Bristol BS9 3HN, 

Avon 

Telephone: (0272) 503716 


i 


Independent Registered Life and General Insurance Brokers 
Official Brokers to the Computer Trade Association 
Approved 

Agencies given PCW157 
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Can you eat your way through 12 levels, 
consuming cherries, apples and strawberries? 

ONLY £ 6.50 

Available from your MTX dealer or direct from 
Xaviersine Software Store. 

46 High Street, Midsomer Norton, Bath, Avon 
Telephone (0761) 416068 

Please include cheque or P.O. for £6.50 

MAKE THE MOST OF 
YOUR MTX WITH 


© XAVIERSINE AUDIO PRODUCTS 




S100 


BOARDS 

( A new series of S100 boards 
designed to operate in 8-bit 
or dual 8/16 bit systems, fully 
meeting the IEEE 696 
specification. 

1 CPU 88 Dual processor board with 4MHz Z80A and 5MHz 8088, 
an 8-bit wide data bus. Either processor can be switched 
at any time. 

256k DRAM A full 256k of memory with 24 bit addressing and 8-bit or 
16-bit data path. Self refreshing and bank selectable. 

COMBO 1 Designed to handle all I/O and subsidary functions, 

2 RS232 with software selectable baud rate, ‘Centronics’ 
parallel output, Floppy Disc Controller, Konan Winchester 
Controller interface, Real Time Clock Calendar, software 
selectable 8-bit wide EPROM. 

In addition we also offer a 4 MHz Z80A processor board (SBMC), a 
| Floppy Disc Controller (DFDC), 64k Static RAM (SRAM). 4channel serial 
I/O (S104), Motherboards and Card Cages, and a frame (DM8000) to form 
a complete system. The DM 8000 is complete with 15 slot Card Cage with 
Motherboard, two cut-outs for full height 5 V 4 " drives, and a power supply 
capable of handling Winchester Drives. 

SYSTEMS 

* These complete systems are based on the DM 8000 frame and come 

$ complete with 10, 20 or 40 Mbyte Winchester with floppy back up. All systems 

have 256k dynamic RAM (expandable) as standard and 2 serial I/O ports. 

DM 8100 Dual Z80A and 8088 processors available with CP/M-80 
and CP/M-86 or MSDOS. 

DM 8200 A full 16-bit computer, available with CP/M-86 or MSDOS. 

For full details please contact: MICRO-DIGITAL Engineering 
5 Castlesteads 
Bancroft 

Milton Keynes, MK13 OPS 
or telephone Milton Keynes (0908) 310896 

■ Engineering ■ 

a division of SOLHURST COMPUTERS UMITED 



ENHANCE YOUR ATARI 810 

HAPPY 810 ENHANCEMENT 

Speed up program development, loading, execution, and copying time by reading 
disks up to 3 times faster. Complete compatibility with existing software, with 
faster disk initialization, and reduced wear on the disk drive mechanism. No 
soldering or trace cutting required, complete installation instructions included, 
or contact your dealer. Diagnostic program included. 

SOFTWARE ENHANCEMENTS (require HAPPY 810 ENHANCEMENT) 
HAPPY BACKUP PROGRAM 

Guaranteed to produce executable backup copies of any disk which can be read 
with a standard ATARI 810* disk drive. Backup those important disks in your 
library or use HAPPY BACKUP for small scale software production. Com 
pletely automatic duplication of format and data content of the source disk. 
Single and multiple drive versions available. Backup copies will work on a drive 
without the enhancement. 

HAPPY COMPACTOR PROGRAM 

Combines self booting programs which reside one per disk into one disk with 
many self booting programs using the HAPPY COMPACTOR file structure. 
Programs are then executed from the self booting HAPPY COMPACTOR 
menu, and may later be extracted back onto a single disk. Compacted programs 
disk will execute only on a drive which has the HAPPY 810 ENHANCEMENT. 
Pays for itself by reducing the number of backup disks you need, in addition 
to the added convenience. 

HAPPY CUSTOMIZER PROGRAM 

User friendly program to generate source disks with custom track format. 
Format is specified on a per track basis. Examples of usage and interpretation 
of results are included. This system requires a more advanced level user. 

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP $249.95 


MULTIPLE DRIVE HAPPY BACKUP PROGRAM.$ 49.95 

HAPPY COMPACTOR PROGRAM.$ 49.95 

HAPPY CUSTOMIZER PROGRAM.$ 99.95 


CALL OR WRITE FOR 0R0ERING INFORMATION Sony, no COD or 
credit cards accepted Oealers may inquire, send letterhead 

HAPPY COMPUTING 
P.O. Box 32331 
San Jose, CA 95152 
(408) 251-6603 

‘ATARI 810 is a trademark ul ATARI Inc 
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The best name in memory 

Cumana Limited, Pines Trading Estate, 

Broad Street, Guildford, Surrey, GU3 3BH. 

Telephone: Guildford (0483) 503121 Telex: 859380 


High quality 5% Inch Japanese dual disk drive 


• Cabinet finished In hard wearing BBC beige 


BBC 


The dual drives are available in two versions, as 
> shown, including a ‘switchable’. This version 
enables either drive to he switched independently 
/ between 40 and 80 track modes. 

Each unit has an independent power supply, 12 
months warranty, and is fully assembled and 
tested before packaging. A drive connecting 

user manual, formatting diskette, power 
supply lead and plug are all supplied complete 
with the disk drives. 


I,ook out for the distinctive 
Cumana packaging in 
your high street, today! 


FOR THE 


Cumana 514 inch slimline dual disk drives for 
the BBC Micro are now available from well 
known high street outlets, including W. H. Smith, 
John Lewis and Spectrum UK, as well as from 
Cumana’s national dealer network. 




further information 

I ahoutCumana Name. 

dual disk drives 
for the BBC Micro, 

I please complete and 
return this coupon. 

I Address. 

Interests: 

Home Use I 1 . 

1 Education 1 1 

® Dealer I I 

| Business 1 1 Tel. No. 

L Note If dealer, please attach this form to your letterheading 

PCW3 
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A SLIMLINE TONIC 




































“ Leaves the Atari, Dr< 

and Lynx 




Choosing a home computer is a bit like 
playing a video game. The more you play, the 
better you get. So you'd expect people who 
spend their working life choosing computers 
to be pretty good at the game. Quick to shoot 
down a fault. Pleased when they find an 
improvement. 


“Every home computer coming on the 
market tends to be hailed as revolutionary. 
For once this really has to be true with the 
Spectravideo SV 318." 

“The first cheap, high performance 
computer..." 


Recently Which Micro? and What Micro? 
tested the Spectravideo SV 318. Here's what 
they had to say: 


"Double precision numbers... are ideal 
for companies with turnovers under 
£999,999,999,999.99." 


Spectravideo SV 318: Memory - 32K ROM expandable to 96K, 32K RAM expandable to 144K: Keyboard - calculator type, 71 keys, 
lOfunctionkeys, builtin joy stick/cursorcontrol: Graphics -16colours, 256x192 high resolution graphics, 32 sprites: Sound-3 channels, 
8 octaves perchannel: CP/M* compatibility - over3000 existing software packages: Storage- cassettedrive,256Kdiscdrivecapacity: 
Suggested retail price - £186. 

Spectravideo SV 328: Memory - 48K ROM expandable to 96K, 80K RAM expandable to 144K: Keyboard - full word processor type, 
87 keys, 10 function keys, builtin cursorcontrol: Graphics -16 colours, 256 x 192 high resolution graphics,32sprites: Sound - 3 channels, 
8 octaves perchannel: CP/M* compatibility- over3000 existing software packages: Storage- cassettedrive,256Kdiscdrivecapacity: 
Suggested retail price - £262. 

A full range Of peripherals are also available. ••WhicnMiaoHatdwo.cRevue . Spectrovi<JeoSV-318 *®CP M cregislefed"Odemoih itDiqiiolReseorchlnc 














Don, Commodore 64 


for dead.’! 


Which Micro? Dec 83. 



... a far better job with its keyboard than 
anybody else using soft keys." 

”... most people will notice how easy it is 
to produce graphics with the Basic." 

"This is a BBC class machine." 

"As a computer for the enthusiast it is well 
nigh perfect." 

"A good micro for tomorrow." 


Obviously they had more to say. And we 
think you should have a look at the reports for 
yourself to prove that we haven't exaggerated 
their independent opinions. 

Fill in the coupon today and well mail 
you the reports as well as a full fechnical 
specificafion brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockists. 




SV-318 SV-328 

PERSONAL COMPUTERS 


Spectravideo Ltd, 165 Garth Road, Mordea Surrey SM4 4LM 
Telephone: 01-330 0101. Telex: 28704 MMH VANG 


1 To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM 

I I am interested in Spectravideo computers and peripherals. Please 
■ send me the latest reports together with a full technical specification 
| brochure. 

1 Name:_ 

i Address:_ 


Tel. No.:_STD Code: 
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IF YOU THINK YOL 

WITHOUT 
YOU CAN PROE 

WITHOUT 

databases, spreadsheets, and every 
other application - SOFT tells you 
whether new really is best or 
whether the old standard is still the 
one you should go for. 

SOFT will help if you use your 
micro for education. Whether you're 
teaching yourself or your kids, SOFT 
examines how well packages live up 
to their claims, and assesses which 
products really are appropriate for you 
and your family. 

And SOFT will help if you use your 
micro for fun. Unlike some magazines, 
SOFT isn't flooded with hundreds of 
three-line reviews of boring "zap the 


On the other hand, you too may have 
come to realise that a microcomputer 
without software is about as much 
use as a car without petrol. 

In which case you need to read 
SOFT every month. 

SOFT is the only micro-software 
magazine you can buy. A magazine 
you can trust to investigate and 
explain the importance of packages 
which will help you get the most 
from your micro. 

SOFT will help if you use your 
micro for business. With more 
comparative reviews than any other 
magazine - of wordprocessors, 




STOP PRESS# : 


SINCLAIR QL SOFTWARE 
HANDS ON EVALUATION 
MARCH ISSUE 


\BLY SURVIVE 
SOFT 

Klingons" variations. From Ant Attack newsagents or, alternatively, you 
to Zaxxon via Eastern Front and Flight can use the coupon for a post-free 
Simulator, SOFT carries only in-depth sample of the latest issue, 
evaluations of games 
which desen/e to be big 
sellers. And SOFT'S 
reviews are at least as 
entertaining as the 
games themselves. 

From March, SOFT 
has been substantially 
revamped to report, 
review and comment on 
even more packages 
every month. SOFT is 
available at all good 


r-- 

; Please send me a copy of the latest issue of SOFT. I enclose a cheque/postal 
l order for 85p made out to Sportscene Specialist Press Ltd. 

i Name.... 

\ Address.. | 


Please send the completed form with your payment to: 

SOFT, Sample Copy Offer, 14 Rathbone Place, London W1P1DE 
Telephone 01-631 1433. 



CAN SURVIV 
SOFTWARE. * 













EPSON 

QX IO 

PACKAGE DEAL 
£1999 -i-vat.. 

£250 ALLOWANCE 

for 

the Printer of 

YOUR CHOICE! 



147 All Saints Road Newmarket 

Newmarket 667311 


FOR THE BBC MICRO 

SOFTWARE 


TINY PASCAL 

Pascal-T is a 16k Eprom program capable of compiling Source Pascal 
into a compact and very fast threaded-interpretive-code. Full editor and 
disc-support are included and the program is supplied together with 
comprehensivedocumentation. PRICE £59.00 + V.A.T. 

X CAL 

An eXpert Computer Aided Learning package in 16k Eprom and 
support disc. No programming skill required to construct learning 
‘sessions’ as the program is ‘screen’ driven. Facilities include Text 
pages, Graphicsand Histograms. PRICE £65.00 + V.A.T. 


FORTH 

FIG-FORTH in 8k Eprom together with manual. PRICE£34. 72 + V.A.T. 
LOGO-FORTH 

A 16k Eprom program introducing this very powerful but extremely 
friendly Turtle-Graphics language. Users also have full access to the 
Fig-Forth support nucleus. Full documentation is included. 

PRICE £59.00 + V.A.T. 

M-UTS 

Powerful machine code monitor with disc utilities. 

PRICE £19.95 4- V.A.T. 

(Special discounts available for educational establishments for all the 
above software) 


HARDWARE 


Always in stock Printers, Disc Drives IC’s etc. 


FOR THE EPSON HX20 


SOFTWARE 

FORTH ROM including full documentation. 

HARDWARE 

Expansion Unit, Paper, Microcassettes etc. 
Retail/Mail Orders/Dealers 
enquiries to: 

HCCS Associates 
533 Durham Road, Low Fell, 
Gateshead, Tyne & Wear 
NE95EY 

Tel: (0632) 821924 


£34.72 

Please phonefor quotes 


Retail sales also at: 

HCCS Microcomputers 
122 Darwen Street 
Blackburn, Lancs. 

Tel: (0254) 672214 


EPSON 

QX10 

Need increased disc capacity? We have it! 
Half height drives fitted giving access to 
much greater storage capacity — includes 
system disc etc. Twelve months warranty. 

QXwith 2 by 1 Mbyte drives (unformatted) 

£1,865.00 

QX10 with 2 by 1.6 Mbyte drives 
(unformatted) £1,965.00 

QX10 with 2 by 3.3 Mbyte drives 
(unformatted) £2,426.00 

64K RAM chip set £54.00 

X COM (Services) Limited 

648 High Road, London El 0 6RN 
Telephone: 01-539 4147. Telex: 8954853 


ENHANCE YOUR ATARI 810 

HAPPY 810 ENHANCEMENT 

Speed up program development, loading, execution, and copying time by reading 
disks up to 3 times faster. Complete compatibility with existing software, with 
faster disk initialization, and reduced wear on the disk drive mechanism. No 
soldering or trace cutting required, complete installation instructions included, 
or contact your dealer. Diagnostic program included. 

SOFTWARE ENHANCEMENTS (require HAPPY 810 ENHANCEMENT) 
HAPPY BACKUP PROGRAM 

Guaranteed to produce executable backup copies of any disk which can be read 
with a standard ATARI 810* disk drive. Backup those important disks in your 
library or use HAPPY BACKUP for small scale software production. Com 
pletely automatic duplication of format and data content of the source disk. 
Single and multiple drive versions available. Backup copies will work on a drive 
without the enhancement. 

HAPPY COMPACTOR PROGRAM 

Combines self booting programs which reside one per disk into one disk with 
many self booting programs using the HAPPY COMPACTOR file structure. 
Programs are then executed from the self booting HAPPY COMPACTOR 
menu, and may later be extracted back onto a single disk. Compacted programs 
disk will execute only on a drive which has the HAPPY 810 ENHANCEMENT. 
Pays for itself by reducing the number of backup disks you need, in addition 
to the added convenience. 

HAPPY CUSTOMIZER PROGRAM 

User friendly program to generate source disks with custom track format. 
Format is specified on a per track basis. Examples of usage and interpretation 
of results are included. This system requires a more advanced level user. 

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP $249.95 


MULTIPLE DRIVE HAPPY BACKUP PROGRAM $ 49.95 

HAPPY COMPACTOR PROGRAM.$ 49.95 

HAPPY CUSTOMIZER PROGRAM. $99.95 


CALL OR WRITE FOR ORDERING INFORMATION Sony, no COO 01 
credit cards accepted Dealers may inquire, send letterhead 

HAPPY COMPUTING 
P.0. Box 32331 
San Jose, CA 95152 
(408) 251-6603 

'ATARI 810 isa trademark ul ATARI Inc 
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Accent 5 


.cr-SS ’^ 0 ’ 1 


A new accent on 
PC performance 


These instantly installed plug-in expansion boards offer major functionality 
enhancement for the IBM PC and other micros. They come with full software support 
on floppy disk. 


Accent Computers Ltd 

PO Box 62 London SW10 9LT 
Tel: 01-370 0862 


Accent 


Gives your PC direct access to your 
mainframe (IBM 43xx through 30xx). 

A single plug-in board connects to your IBM 
3274/3276 Cluster Controller via existing 
coaxial cable. No extra phone lines, modems 
or peripherals. 

□ Entire functionality on floppy disk, no PROM 


□ Parity check memory on display RAM. 

□ Complete configuration from keyboard. 

□ Re-configures colour attributes to taste. 

□ Choice of Basic or C, with broad sub routine 
library. 

□ Serial interface. 

□ User-friendly, high-speed file transfer. 


FORTE MODEL PC 78 


VLSI 1553-NET 


The ultimate in user-friendly Local Area 
Networks (LAN’s) - very low cost very high 
speed, plus reliability that approaches a 
l.OE -17 bit error rate. 

□ Connects IBM PC, Apple ll/IIE and any S100 
bus micro. 

□ 3 megabit/sec transmission rate, operating at 
around 15% utilization and giving a 
throughput which approximates to that of 
current 10 megabit bandwidth LAN’s. 

□ Superior error checking, collision detection 
and collision avoidance. 


□ Lives entirely within constraints of host 
operating system, preserving upward 
compatibility; e.g. the interface to the 
IBM PC is at the ROM BIOS level. 

□ Simple coax connection. 

0 Up to 4000 feet, without the use of 
repeaters. 

Protocol entirely contained in 
software, permitting various 
implementations of LAN protocols. 
Variable blocks sizes supported, from 
20 bits to over 64K bytes. 




ACCENT ON PERFORMANCE 

Accent Computers is a new European force in 
specialised hardware distribution, bringing you 
selected state-of-the-art products from 
some of the world's most innovative 
designers and manufacturers. 


Dealer Enquiries Welcome 





















I/ISHATHOR 


DIGITAL PRODUCTIONS 


COMMODORE 64 
SOFTWARE 


LASER STRIKE 

DISC £10.50, CASS £7.50, POSTERS £2.50 
1st class postage inland included 
Postage overseas + 10% 


HIGH QUALITY 

PROGRAMS REQUIRED 

FOR CBM 64 AND VIC 20 
MSGM ROYALTIES & LARGE 
DISTRIBUTION NETWORK 


ISIS HATHOR 

U.K. 

Royden, Perks Lane, Prestwood, Great Missenden, Bucks 
Telephone: Great Missenden 3224 


a good deal 
more for such 
a lot less! 

★ Apricot with 10Mb 

★ Daisywheel printer 

★ Fully integrated sales, purchase & 
nominal ledger programs 



A 


apricot 



JZZZXU: _ 6 

I’d like to know more about your good deal. 


Word Processing 
Supercalc 
One year’s 
warranty 

Two days training 
£3995 + VAT 


bags 

of 

bytes 


Name... 
Address 


Tel. 


L. 


PCW 3/84 


u 


191 Nine Mile Ride 

Finchampstead 

Wokingham 

QprkQ 

Tel. (0734) 734756 


DISC DRIVES 

BBC Compatible 

Drives come complete with case, power supply, connecting 
cables and mains plug. Switch on and use straight away. 12 
months full warranty. Teac & Epson drives used. Top 
quality assures best results. 

★ Single cased, double sided 40 track 500k total unformat¬ 


ted. £278.00 

★ Dual cased, double sided 40 track 1 Mbyte total 

unformatted. £447.00 

★ Single case, double sided 80 track 1 Mbyte total 

unformatted. £307.00 

★ Dual cased, double sided 80 track 2 Mbyte total 

unformatted. £482.00 

★ Interface card (if required), fits into case. £69.00 


DELIVERY Allow up to 28 days — 14 day money back option. 

TERMS Cheque with order. Send to 16 Jacobs Well Mews, London 
W1 



Tel: 01-935 0935. Add carriage/packing insur¬ 
ance at £10 plus VAT 


X COM (Hardware) Limited 

648 High Road, London E10 6RN 
Telephone: 01-539 4147 Telex: 8954853 


COMPUTER FURNITURE 

o a 



Write or phone for full details to: 


Crowther-Cosine 

6 Middleton Rd., Whittington, 
Lichfield, STAFFS WS14 9NB 

Tel: 0543 432376 
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AMOEBA 

SOFTWARE 

54 WALDEN AVENUE, CHISLEHURST, KENT 
Telephone: 01-857 8999 

LAZE BLAZE 

Superb machine code action. Pit your beam against 
the 2 beams of the computer. Race your opponent for 
the random fuel dumps. For the very strong of heart, 
battle to the death in the maze. 9 speed levels. Over 
500 Options in this fast moving arena. 

48K Spectrum. £5.95 



AMOtBA \ _ / SOFTWAKl 

TANKTRAX 

A TWO player game to stretch your skill. Destroy your 
opponents tank before he obliterates yours. Choose 
the battlefield, fire over the mountains or select 
foothills and have an eyeball to eyeball confrontation. 
Sounds easy, but don’t forget as in all real situations 
weather plays an enormous part in success or failure. 
This game is no exception. The wind must be allowed 
for if you have no desire to blow yourself up. 

Uses all the 48K memory of the Spectrum. £5.95 

AMOCBA SOFTWARE 



48K SPECTRUM 

Soon to be found in all good software outlets. 


* Games that grow on you” 


If you are having trouble buying your copy send a cheque or postal 
order to: AMOEBA SOFTWARE, 54 WALDEN AVENUE, 
CHISLEHURST, KENT 

Name. 

Address. 


I enclose a cheque/PO for £ 

LAZE BLAZE □ TANKTRAXQ Please tick choice 



SUPER 
QUALITY 
AT 

SUPER PRICES 



MICROLINE 84 SHEET FEEDER £299 


SILVER REED DAISY WHEEL PRINTER 

PARALLEL SERIAL 

EXP500 14CPS £299 £329 

EXP550 17CPS £465 £499 

EXP770 31 CPS £859 £899 

SHEET FEEDER FOR EXP/550, 770 £299 


HAZELTINE VDU’s 


ESPRIT 

Compatible to Hazeltine 1500, 
ADM3A, Regent 25 integral 
keyboard £454 

ESPRIT 2 

As above with separate 
keyboard, local print £476 



ESPRIT 3 

Emulates Televideo 950. Split 
screen. Smooth scrolling. Video 
attributes. £634 



Prices:- Exclude VAT and Delivery 
Warranty 1 year return to Depot 
All products tested and fitted with AC mains plug. 

Portsmouth (0705) 839135 
Force 4 Computer Services Ltd., 
Victory Business Centre, 

Victory House, Somers Road North, 
Portsmouth POl 1PJ 

ADS 3720/84/1 
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Photograph by Richard Dunoff 


6 E N C H T E S T 


PC Junior 

/Affermonf/isofevas/onandsecrec^ /gMA>asf/na//Kun\/e/7ec/f/7ePCJun/or. Notyet 

avaijable ijn the^ UKSurya reports from tjw States on /5/VTs long-awaitedand^ 

portentous contribution to the home computer market. 



After months of rumours and polite 'no 
comment' from IBM, the PC Junior — 
IBM's home computer — has finally 
been launched. 

The machine was the subject of much 
speculation, some of it quite detailed, 
even before the company officially 
confirmed that there was to be a new 
IBM personal computer. Most of the 
speculators fell into one of two camps: 
those who believed the machine was 
going to be a scaled-down version of 
the PC, and those who felt that IBM had 
something completely different up its 


corporate sleeve. As things turned out, 
the scaled-down PC camp was about 
right. 

The Juniordiffersfrom its big brother 
in a number of ways, but most of the 
differences are quantitative rather than 
qualitative. The junior looks and — to a 
significant extent — acts like the PC. 
One of the reasons the Junior has 
attracted so much interest is that 
everybody wants to know whether IBM 
will have as great an impact on the 
home market as it has had on the 
business one. The PC made a sizeable 


dent in the business micro market when 
it appeared, non-standard operating 
system and all. Quite what part the 
three magic letters played in the 
machine's success is a matter of 
opinion and, in any case, irrelevant. The 
machine not only sold, but created a 
new standard: IBM-compatibility. Time 
will tell whether the Junior will have 
this sort of impact on the home market. I 
think it might, and I think it will also 
make its presence felt on the small 
business market — particularly that 
section dominated by the Apple II. 
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B E N C H T E S T 


The IBM PC is referred to as the PC 
Senior throughout this article. 

The PC Junior is available in two forms. 
The entry-level model comprises the 
system unit, 64k RAM, cordless 
keyboard and step-down transformer, 
retailing in the United States at $670. 
The enhanced model, retailing at 
$1270, is supplied with 128k RAM and a 
slimline 5.25in disk drive built into the 
system unit. 

System unit 

The system unit, measuring 
35x29x10cm, looks like a scaled-down 
version of the PC system unit—which is 
exactly what it is. 

The unit contains everything except 
the keyboard and monitor. At the front 
is an infra-red detector and two car¬ 
tridge slots. On the enhanced model, 
the 5.25in slimline drive sits above the 
cartridge slots. 

As with the PC, all the interfaces are at 
the back of the system unit. With one 
exception, each is marked with a single 
letter rather than a full label. Perhaps 
IBM thinks that 'V' is less daunting to a 
beginner than 'Composite video'. I 
found it irritating. From left to right, the 
sockets are labelled J,J,L,K,LP,T,V, 
M,D,S,P and A. If you don't understand 
why I found the labels irritating, try to 
work out the meaning of these letters 
before reading any further! 

Most of the connections are non¬ 
standard, so the sockets themselves 
don't help. The first two sockets are for 
two joysticks, one unassigned ('L' 
stands for 'Later use'). Then there's a 
socket for the optional keyboard cable, 
and an as yet fictitious light pen. These 
are followed by sockets for a TV signal, 
composite video, optional internal 
modem (US only), IBM colour display, 
serial port, power lead and audio 
output. 

Several essential or near-essential 
items are sold as 'optional'. The TV and 
cassette leads would be essential to 
most users, as would be the keyboard 
cord if two or more Juniors were to be 
used in the same room. 

Keyboard 

The keyboard measures 34x17x3cm 
and weighs 700g. The weight is impor¬ 
tant because the keyboard's main claim 
to fame is that it's cordless. It sends 
signals to the system unit via an 
infra-red beam, the idea being that you 
can wander around the room with the 
keyboard on your arm while continuing 
to use the computer. IBM claims that 
the system can be operated with the 
keyboard up to six metres away from 
the main unit. I put this to the test and 
found that it's technically true, but only 



The infra-red keyboard: novel, butoflittlepractical benefit. 



EnhancedIBM PC graphics—part of the extended Cartridge Basic. 



No parallel port, so a serial printer must be used. 
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B E N C H T E S T 


if the keyboard is kept reasonably still 
and pointing in approximately the right 
direction. If the signal is too weak to be 
accurately read, either because the 
keyboard is too far away or because the 
angle from the system unit is too great, 
the Junior gives a warning by bleeping. 

The cordless keyboard is an example 
of an idea that is stunningly obvious — 
after the event. After all, TV manufac¬ 
turers have been using infra-red 
keypads for years. I found myself 
feeling slightly sceptical about the 
keyboard. Not being atouch-typist(one 
day . . .), I have to divide my attention 
between the keyboard and the display. 
Using the Junior, I found myself check¬ 
ing that it hadn't missed anything after 
almost every word. With the keyboard 
positioned on the desk in front of the 
unit, the Junior functioned perfectly, 
but any advertisements which show 
someone wandering casually around a 
room, while typing a letter, should be 
taken with a large sack of salt. 

I wrote a one-line program (10 
a$=INKEY$:IF a$="" THEN 10 ELSE 
PRINT a$;:GOTO 10) to display what¬ 
ever I typed on the screen, and then 
wandered around the room while 
typing 'the quick brown fox jumps over 
the lazy dog'. What actually appeared 
on the screen was 'thecown foxde 
lazdP%og' — and it wasn't because the 
Junior couldn't keep up with my typing 
speed. 

The other problem I encountered 
with the cordless keyboard was in using 
it on my lap. Using a Tandy Model 100, 
I've got into the habit of placing 
keyboards on my lap rather than on the 
desk with the machine. With the Junior, 
nowever, the desk itself blocks the line 
of sight unless the system unit is placed 
right at the edge of the desk. All in all, I 
found it less trouble to use the keyboard 
cable. When used without the cable, the 
keyboard is powered by four alkaline 
batteries. Plugging in the keyboard 
cable switches off the infra-red beam 
and disconnects the battery power 
supply. The keyboard then takes its 
power from the main unit. 

The keys themselves are the same 
size and feel as those on a push-button 
telephone. They have a reasonably 
responsive feel and are spaced suffi¬ 
ciently, but are a little wobbly and too 
small for easy typing. I was dis¬ 
appointed with the keyboard when I 
first saw a photograph of the Junior, 
and wasmore so when I began to use it. 
Many machines selling at considerably 
below the price of the Junior have 
properly pitched, full-sized keyboards. 
Perhaps part of the reason the Junior 
keyboard seems so poor is that the 
keyboard on the PC is simply the best 
I've ever used — the Junior keyboard 



All the interfaces are neatly recessed. 



The enhanced model's slimline drive. 



Inside the Junior—a cut-down PC. 


looks cheap and nasty by comparison. 
Anothercomplaint isthatthe key labels 
for the unshifted functions are marked 
in white on a silvery-grey background. 
Whether this is because whoever de¬ 
signed the keyboard is colour blind, or 
simply that IBM felt that the two-tone 
effect was aesthetically pleasing, I don't 
know. But IBM please note: white on 
grey does not make for good contrast. 
All the key functions are marked above 
and below the keys rather than on the 
keys themselves. 

The keyboard has ALT, FN and CTRL 
keys. ALT and CTRL work in the usual 
way; that is, to enter A C (Control-C) you 
hold down the CTRL key and press C. 
ALT works in the same way. FN stands 
for function, as you'd expect. The key is 
pressed and released to engage it, and 
it isthen effective for one keystroke. The 
programmable function keys, for ex¬ 
ample, are accessed as FN-1 to FN-0, so 
to select FI you press and release the 
FN key and then press 1. In this way, 
most of the features of the PC Senior 
keyboard are retained using fewer 
keys. 

The FN and ALT keys are coloured 
green and blue respectively, and the 
related labels on the keyboard are 
colour coded in the same way, there¬ 
fore FI is marked in green underneath 
numeric 1 (shades of the Sinclair 


Spectrum here!). Four cursor keys are 
laid out in a diamond shape, below and 
to the right of the return key. These 
double as home, end, page-up and 
page-down when used with the FN key 
and are software defined. There are two 
SHIFT keys, and a two-way tab key. All 
keys auto-repeat. 

Cartridges 

The two cartridge slots at the front of 
the PC Juniorare intended for 64k ROM 
cartridges. A small number of games 
were available in cartridge form at the 
timethe Benchtest was carried out, and 
others are expected. It doesn't make 
any difference which cartridge slot is 
used. Two slots are included to allow 
future cartridge based software of up to 
128k to be used. 

Joysticks 

The joysticks, for use with both the PC 
Junior and the PC Senior, are made in 
Japan for IBM. It's incongruous to see 
the letters IBM on a joystick. I mean, 
joysticks are those things used for 
Pacman and Frogger, and this is, well, 
IBM ... Butthe IBM joystick managesto 
make itself look suitably dignified: 
IBM-white, of course, and the legend 
'IBM Joystick' on a metal plate. It has 
two fire buttons, centring adjustments 
and a useful mechanism which allows 
the user to switch between 'free- 
floating' and 'spring-return' modes. 
The former is useful for design and 
graphics work, remaining where it's left 
when released. The latter is generally 
better for games, returning to the 
centre when released. 

Soak test 

This Benchtest was carried out in two 
days at an IBM plant, so I couldn't do a 
full 24 hour soak test. In the course of 
the Benchtest, the machine was run¬ 
ning for around seven hours each day 
and I experienced no problems with it. 

Inside 

The PC Junior has the same 16-bit, 8088 
processor as the Senior, and is laid out 
in a more or less identical fashion. 
Everything is packed closertogetherfor 
reasons of space, but that seems to be 
about the only difference. 

Software compatibility 

When rumours of a new IBM micro 
first began to circulate, everybody 
wanted to know 'Is it going to be 
compatible with the PC?' Now that the 
machine actually exists, there is still a 
certain amount of confusion on the 
point of compatibility. The entry level 
model is not compatible with anything, 
for the simple reason that it doesn't 
have a disk drive. The enhanced model 
is compatible with a lot of, but not all, PC 
Senior software. IBM produces a com- 
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Now, the Xcalibur Portable gives 
you all the tremendous memory 
power and processing ability of the 
famous Apple lie but in one neat, 
easy, self-contained box complete 
with display screen and data 
storage. 

The power of Apple. 

But Portable 

The Xcalibur Portable 
weighs only 17 lbs (27 lbs with 
optional twin floppy disk 
drives). In its standard form it 
is supplied as a complete 
system with 5" black and 
white monitor, twin half 
height disk drives and 
fold away keyboard. 

Being Apple lie based, 
all the expansion 
opportunities of the 
Apple system are available, 
including printers, plotters and 
graphics tablets - all easily 


added whenever the need arises. 

A host of software applications 

Although so lightweight, Xcalibur 
packs all the processing power 
you could want. With the huge 
number of business software 
programs available for the 
Apple lie, you can carry on your 
business at home or any other 
suitable work location. Use 
Xcalibur as a word processor 
to write, revise edit and print 
reports, ietters and documents 
quickly and easily. Calculate, 
manage or explore any 
financial situation with a spread 
sheet program. Because Apple 
was designed to be powerful 
enough for business, it’s powerful 
enough to stretch the broadest 
imagination. 

Your next move 
Find out more about the 
Xcalibur low-cost package. 



Contact us direct at the address 

below. Apple is a trade mark of Apple Computer 


Please send me further information about | 
the Xcalibur Portable. 

Name_ i 

Position_ 

Company_ 

Address_ I 

_ Tel No. _ j 

j 


Xcalibur Computers Ltd, Spencer House, 3 Spencer Parade, Northampton, NN1 5AB. Tel: (0604) 21051/4. Telex: 31612 


PCW171 




























3 TIME-SAVERS 


PRINTER 


CACHE 

MicroCache isa highly intelligent 
disk buffering system (cache) that 
dramatically boosts the 
performance of your 
microcomputer. It is totally 
transparent to the user, 
automatically monitoring your use 
of disks and quickly 'learning' 
what to hold in RAM. In this way 
disk accesses are very substantially 
reduced, saving you time and 
reducing frustration. MicroCache 
is available for most CP/M and 
MSDOS machines including IBM, 
Sirius, Apricot, DEC, NEC etc. 


Also included in MicroCache is a 
printer buffer. This enables 
printing to apparently occur 
immediately by 'printing to RAM'. 
Actual output to the printer occurs 
in background mode without 
delaying the user. The RAM used 
by the disk cache is dynamically 
shared with the printer buffer; 
whichever iscausing you most 
delay automatically gets the most 
RAM. This isa much more cost- 
effective way of saving time than 
purchasing expensive add-on 
printer buffer boxes. 


DISK 

Silicon Disk istheoriginal 'RAM- 
disk'. It provides you with an extra 
'disk' in RAM which is extremely 
fast and reliable. As with 

MicroCache, the Silicon Disk 

software will operate with any 
RAM that is suitable for your 
machine. 


MicroCache 

£125 

(including printer buffer) 

£195 

Demonstration copy 

£25 

Silicon Disk 

£95 


WARNING: ONCE YOU HAVE TRIED THESE PRODUCTS YOU WILL NOT BE HAPPY USING YOUR 

MACHINE WITHOUT THEM. 





26 DANBURY STREET 
LONDON N1 8JU 
ENGLAND 
TEL: 01-226 9092 
TELEX: 24263 TARDISG 


WORD PROCESSING 

£ 

TELEX PROCESSING 

L 

RELATIONAL DATA BASE 



MULTI-USER TO 6-TERMINALS 
32-BIT PROCESSOR AT 8MHZ 
DISK 640K-18MFG 
RAM TO 1MFG 



GAMES 
DEVELOPMENT 


FINANCIAL MODELLING 
1 



f SO FTWARE DEVELOPMENT 

r —v 



COMPUTFR 


TECHNOLOGY 

... WITH EXTENSIVE SOFTWARE 


THE EXPANDABLE SYSTEM ... 

• Sage II with 256K RAM, 1.3 Mbyte storage for £3770 

• Sage IV with hard disk, 8 ports from £6050 

• A typical 4-terminal installation for £9050 includes 

— 512K RAM, 12 Mbyte disk 

— 4 Qume terminals with emulation capability 

— multi-user operating system 

— word processing, advanced spreadsheet software 


• Choice of operating systems: 

p-System, CPM/68K, BOS, IDRIS, Mirage APL 

• Hard disk partitioning supports multiple 

operating systems under multi-user 

• UCSD Pascal, Basic, Fortran 77, Modula 2, C 

FORTH, APL, SVS Pascal, SVS Fortran 

• Assemblers: 68000, 6809, 8080, 8086, Z80, 6502 


Strategic Applications Software are specialists in 
multi-user software for the Sage. Our extensive 
experience in software development makes it 
possible for us to offer a unique level of after-sales 
support. 


STRATEGIC APPLICATIONS SOFTWARE 

19/23 Grosvenor Hill London W1X 
Telephone: 01-408 0778 Telex: 27714 



Free 24-hour on-site maintenance for 12 months • free installation 150 miles of London • S/W/technical support 
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patibility chart to show which pieces of 
approved software are compatible with 
the Junior, and some incompatible 
software has been rewritten to enable a 
version to run on the Junior. 

Popular packages which will run on 
the Junior include Easy Writer, VisiCalc 
and Multiplan. To run PC-DOS soft¬ 
ware, PC-DOS Version 2.1 is required. 
This is a slight variation on 2.0, enabling 
itto handletheslimlinediskdrive. Ifyou 
want to save Basic programs on disk, 
you'll need to buy both PC-DOS 2.1 and 
Cartridge Basic. Cartridge Basic is a 
slight enhancement of BasicA (IBM 
Advanced PC Basic), offering improved 
graphics and sound support. It's called 
Cartridge Basic (not surprisingly) be¬ 
cause it's supplied in cartridge form — 
most of the games and educational 
software available for the Junior are 
supplied on disk, which means that 
they can only be used on the enhanced 
model. More cartridge-based software 
is expected to be available by the time 
the Junior is on sale in the UK. 

Basic 

The Basicsupplied on board the Junior 
in ROM form is identical to the ROM 
Basic on board the PC Senior, and is a 
very respectable implementation of the 
language. To make full use of the 
Junior, however, you do need Cart¬ 
ridge Basic. 

Cartridge Basic is upward- 
compatible with standard PC Basic, and 
is both comprehensive and powerful. It 
offers enhanced graphics, communica¬ 
tions capabilities, an internal clock and 
what IBM describes as 'event¬ 
trapping'. Event-trapping is supported 
by MSX Basic, and is likely to become a 
standard feature of most future Basics. 

Event-trapping statements take the 
form ON (event) GOSUB (line number). 
These statements allow programs to 
detect specified conditions and react 
instantly to them — like the ON ERROR 
GOSUB statement supported by many 
machines. ON COM, for example, will 
branch to the specified subroutine 
immediately an incoming signal is 
detected on the serial (communica¬ 
tions) port. This allows the computer to 
get on with running a program while 
remaining available to, for example, 
incoming electronic mail. Other events 
(conditions would be a better word) 
which can be trapped include depres- 
sionof a joystick'fire'button, a light pen 
signal and a function key press. 

Cartridge Basicdoes notsupporttrue 
procedures, but otherwise offers just 
about everything even the most de¬ 
manding programmer could ask for. 

The Junior offers identical editing 
facilities to the PC; that is, a full screen 
editor allowing both statements and 


line numbers to be edited. 

Graphics 

The PC Junior offers three graphics 
resolutions and two text modes. Low 
resolution graphics of 160x200 with 16 
colours available; medium resolution 
320x200 in either four or 16 colours, 
depending on the graphics mode; and 
high resolution 640x200 with two or 
four colours. Text mode is either 40- or 
80-columns and up to 16 colours may 
be used. 

Cartridge Basic is needed to make 
use of all the available graphics modes, 
and 80-column text requires 128k RAM. 
The Junior offers all the graphics- 
related statements of the Senior, in¬ 
cluding PSET, PRESET (Pixel SET and 
Pixel RESET), LINE, COLOUR, CIRCLE 
and PAINT, all of which are self 
explanatory. 

Applications software 

As mentioned earlier, a number of 
packages designed for the PC will run 
on the Junior under PC-DOS 2.1, and 
other programs are being modified to 
enable them to run on the Junior. In 
addition to these, a number of packages 
are being written from scratch: I tested 
one of the latter packages — a word- 
processor called HomeWord (see re¬ 
view done on an Apple, PCW, February 
'84). 

HomeWord claims to offer all the 
features of a fully-fledged word- 
processor while being simple to learn 
for novices. It does not require a DOS 
disk, since it has the necessary system 
tracks. The disk auto-boots and is copy 
protected. 

HomeWord uses simple icons (pic¬ 
tures) to represent all the functions 
supported. On booting the disk, the 
user is told to remove the HomeWord 
disk and to insert the storage disk—you 
are then placed into text entry mode. 
Here's an indication of how easy 
HomeWord is to use. I created a file; 
moved bits of it around; reformatted it 
to include right-, left- and full- 
justification; centred a line; saved the 
documenttodisk; andthen printed it— 
without even opening the instruction 
booklet. With the icons and prompts, 
everything is self-explanatory. 

As text is entered, a tiny graphical 
picture of the document is created atthe 
bottom-right of the screen, enabling 
the user to see what the file will look like 
when printed. This gives immediate 
confirmation of formatting commands 
(justification, double line spacing, and 
so on). To insert text, simply use the 
cursor keys to move to the appropriate 
place, and then type in the text. Text can 
also be deleted using the destructive 
backspace, but any other form of 


editing (cut-and-paste, blockdeleteand 
copy, search or search-and-replace) 
must be done in edit mode. 

Switching to edit mode is simple 
enough — press the ESCape key to 
enter an icon menu, then use the 
horizontal cursor keys followed by the 
return key to select the edit option from 
the six functions offered: print, edit, file, 
layout, alter default settings and exit to 
DOS. Edit mode presents more icons: 
block copy, block delete, block move, 
find and find-and-replace. Each of these 
options prompts the user to move the 
cursor to the desired place and enter 
text as required. Again, the prompts are 
clear and unambiguous. 

The layout icon menu similarly offers 
five options: justification (left, right,full 
and centre), insert page breaks, set 
spacing (line spacing, plus horizontal 
and vertical margins), print style (nor¬ 
mal, bold and underlined) and set 
headers and footers. 

The print menu presents three op¬ 
tions: display document on the screen 
as it will be printed, set the page 
numbering, and print the document. 
Since HomeWord doesn't work on the 
what-you-see-is-what-you-get princi¬ 
ple, the first option is a useful feature. 

One problem with the icon menu 
system is that it may be necessary to go 
two or three levels 'deep' before you 
find what you're looking for. Having 
made your selection, you will then be 
returned directly to the top level. This 
can be a nuisance ifyou want to set the 
line-spacing to double and then insert a 
page-break, for example, since you 
need to go back through the same 
menu levels twice. 

The file menu is concerned with 
disk-handling. The four options are: 
load a document, save current docu¬ 
ment, erase current document and 
insert (merge) another document. 
Error-messages, like prompts, are 
friendly and straightforward without 
being patronising: The diskette is 
write-protected. Remove the write- 
protect tab or insed: a disk that is not 
write-protected' appears on the screen 
on attempting to save a file to a 
read-only disk, for example. 

HomeWord is not WordStar, but it 
does live up to its claim to be extremely 
easy to use. Usually,the priceof easeof 
use is two-fold; firstly, you sacrifice 
power for simplicity, and secondly, the 
system becomes incredibly cumber¬ 
some once you are familiar with it. 
HomeWord avoids both. It isn't the 
most powerful word processor in the 
world, but neither is it a toy. It has most 
of the features you'd expect in a 
professional package: cut-and-paste, 
variable justification, document merg¬ 
ing, adjustable margins and line spac- 
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PHILIPS 

Let^PHIUPS puta word in 

for your business (or thousands of words) 

The P2000 word processing system 

.lets even one finger typists turn out secretary-perfect letters. Time after time after time. 

And it costs from under 

complete with 
letter quality printer! 

The P2000 system brings word processing 
power within the reach of practically any small 
business. Accountants, small contractors, 
solicitors, sole traders. In fact anyone who needs 
to put out letters, quotations, invoices, etc. quickly, 
neatly and accurately. 


No more hasty alterations giving your letters 
that ‘amateur’ look. No more frantic retyping when 
you realise you need to make a change just before 
last mail collection. You can change text, correct errors, add or delete words or paragraphs, all at the touch of a 
few keys. 




If you want more than one original it’s no problem. You can even send the same letter to all your mail list, 
each individually titled. You’ll soon find that the P2000 pays for itself in time saved, not to mention what it does 
for your business image. 


Of course, the P2000 will do more if 
you want it to. For relatively small extra 
cost it will handle book-keeping, 
statistics, record filing and all those 
other office chores. 

And all underwritten by the Philips’ 
reputation for quality and reliability. 

It’s simply for everyone. 


TO FIND OUT HOW 
PHILIPS CAN PUT A WORD IN FOR 
YOUR BUSINESS. CONTACT: 



Philips Micro-Computer 
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Simply for everyone. 


Technical 


Screen 

: 12" non-reflective green screen. 

24 lines of 80 characters. 

Keyboard 

: Full typewriter style. Numeric/ 
function keypad. 

CPU 

: Z80 2 • 5 MHz. 48K RAM. 

Disks 

: Two built-in 140K mini-floppy 
drives as standard. 

: Optional two drive expansion 
chassis. 

ROM 

: Programs loaded by inserting 16K 

ROM modules. 

Printer 

: Philips P2121 daisy wheel printer, 

25 cps. 

Basic WP package : Computer with 48K RAM. 

(under £2000) 

Two floppy drives. Word 
processing ROM. P2121 
daisy wheel printer. 


MICRO 

DESIGN 


DEALER ENQUIRIES WELCOME 

Dept PCW 

Oakfield House, 56 Crewe Road, Sandbach 
Cheshire CW11 ONN 

Tel: (09367)61231 Telex: 36690 Ref: 505 
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ing,andsoon. Documents can be saved 
to disk in HomeWord format, or printed 
to disk as ASCII files so that they can be 
loaded into other programs, and trans¬ 
mitted over the telephone network. 
Once the system has become familiar, 
the icon display can be switched off. 
CTRL-key commands can then be used 
instead of icon selections. Switching off 
the icons dramatically increases the 
response speed of the program. 

I don't like separate text entry and 
editing modes, but this does enable a 
first time user to learn to use the 
program very quickly. As a word- 
processor for beginners, HomeWord is 
far and away the best package I've seen. 
It also stands up well as a semi- 
professional package in competition 
with products like EasyWriter. 

Documentation 

The documentation supplied with the 
Juniortakestheform oftwo manualsfa 
user guide and an IBM Basic tutorial), 
and a built-in program called 'Keyboard 
adventure'. The enhanced model is 
also supplied with a program called 
'Exploring the PC Junior'. The user 
guide is typical of IBM: thorough, 
comprehensive and pedantic. Overall, 
it is well-presented, well-indexed and 
easy to use. 

The Basic tutorial is very unlike IBM. 
It's written in the 'Gee, isn't this fun?' 
style normally reserved for VIC 20s and 
the like. I'm not enthusiastic about this 
style, but it's clear and informative, and 
it does make the system seem less 
daunting to a first-time user. 'Keyboard 
adventure' is on board the Junior in 
ROM. It can be called atany timeyou're 
in Basic and not running a Basic 
program by pressing the escape key. It 
is, as the name indicates, a program 
introducing the user to the Junior 
keyboard. 

The program begins by presenting a 
large box and a little man on the screen. 
After using the cursor keys to move the 
man into the box and watching him 
'drop' through different coloured 
screens, you then enter the program 
proper. This invites you to press each of 
the keys on the keyboard in order to find 
out what they do. The program is fairly 
tedious but useful to someone un¬ 
accustomed to a computer keyboard. 

'Exploring the PC Junior' is a prog¬ 
ram supplied on disk with the enhanced 
model. This is an interactive tutorial 
and is quite simply superb. It's pre¬ 
sented as a computerised book, but 
includes interactive sessions like 'Prac¬ 
tice DOS' and 'Practice Basic'. Practice 
DOS and Practice Basic are pseudo 
environments offering many of the 
features supported by the genuine 
article, and responding true to form. 


The difference is that the top half of the 
screen is reserved for friendly explana¬ 
tions and prompts. 

Users can enter or leave interactive 
sessions as they please, and they can 
flick through the 'book' forwards or 
backwards, by page or chapter. It's a 
pity that 'Exploring the PC Junior' 
couldn't be supplied with the entry level 
model, but it does require a disk drive. 

Prices 

UK prices not yet fixed; US dollar prices 
given below for general guidance only. 

PC Juniorentry level model $669 

PC Junior enhanced model 
(includesdisk) $1269 

TV lead $30 

Cassette lead $30 

Serial lead $25 

DOS2.10 $65 

Cartridge Basic $75 

HomeWord $75 


Conclusions 

Without the letters 'IBM' and without 
compatibility with the PC, I'm not 
convinced that the Junior would have 
much going for it. But the reality is that it 
does have 'IBM' on it, and it's largely 
compatible with the PC Senior. 

It's difficult to judge a machine 
without knowing its selling price, and if 
the PC is anything to go by then the UK 
price of the Junior may differ consider¬ 
ably from the US price. Assuming that it 
does sell at a roughly equivalent price in 
the UK, this puts the entry level model at 
about £500 and the enhanced model at 
around £1000 (based on exchange 
rates at time of writing and taking VAT 
into account). At £500, the entry level 
model is at the top end of the home 
market, and will be competing primari¬ 
ly with the BBC Model B, which sells at 
£400. 

As a hobbyist machine, the Junior is 
pricey, but the price tag doesn't seem to 
have deterred people from buying the 
BBC Model B, and the ability to upgrade 
to a PC-DOS system is likely to be a 
significant sales factor. For those new 
to computing, IBM might seem to have 


an advantage in being a household 
name. 

The enhanced model is not a home 
micro at all, whatever IBM may choose 
to call it. At £1000, it has to be classed as 
asmall business micro. In this light, the 
main thing in its favour is compatibility 
with the IBM PC. Software houses are 
not going to be slow to see the 
opportunities offered by the Junior; I 
think we're going to witness a flood of 
PC software labelled 'PC Junior com¬ 
patible' and 'PC Junior verson avail¬ 
able' as soon as the machine comes to 
the UK. And people looking for a small 
business micro are going to be equally 
quick in seeing that, for many applica¬ 
tions, an enhanced PC Junior = an IBM 
PC -I- £1500 in the bank. 

This area of the market is becoming 
increasingly competitive. The Macin¬ 
tosh looks likely to sell at around the 
same price as the enhanced Junior, for 
example, and we're going to see a lot of 
activity around the £1000 mark over the 
next six months or so. 

I'm not sure how the entry level PC 
will fare as a home and education 
machine. I'm not going to make any 
predictions until I know the UK price: at 
this level, £50-60 could make all the 
difference. But as far as the enhanced 
model is concerned, I feel confidentthat 
— whatever the competition — it's 
going to be quite a success. [£0 


Benchmarks 

Benchmark timings carried out us¬ 
ing cartridge Basic. 

BM1 1.9 

BM2 6.4 

BM3 11.2 

BM4 15.0 

BM5 16.5 

BM6 29.3 

BM7 46.6 

BM8 47.4 

All timings in seconds. For a listing 
of the Benchmark programs see 
'Direct Access'. 


Technical specifications 

Processor 

8088 running at 4.77 MHz 

ROM 

64k 

RAM 

64k entry level (44k Basic program storage); 128k 
enhanced model (60k Basic program storage). 

Interfaces 

2 joysticks, 3 video (TV, direct, composite), 1 serial, 1 
audio, Internal expansion bus. 

Keyboard 

62-key, multi-function, infra-red (cordless). 

Disk drive 

Enhanced model only, 360k double-sided. 

Operating System 

PC-DOS Version 2.10. 
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Illustration by Paul Allen 


Bring a micro 

WelJ-known board^amessuch asScrabble ofteri tate tjwspotljghtatparties. 

Here David Hopkins describes hjs^ Sharp PC_1500prograrn whjch acts as a 

computeirscoreboaTd. 


I took my (S)harp to the party . . . but 
nobody asked me to play, or so runs the 
old ballad that used to be sung to while 
away long evenings. Let's face it 
though, a harp is a liability in many 
social gatherings and glissandos are 
not everyone's delight. Bring your 
'desktop' micro to the party, complete 
with peripherals, and you are likely to 
get the same treatment as was handed 
out to our Victorian minstrel: 'Boot' has 


more than one meaning. 

The ever-shrinking and more capable 
breed of portable or even pocket 
micros, though, may be much more 
socially acceptable. Take the Sharp PC 
series, for example: you can even slip 
them discreetly into your inside pocket 
if your host or hostess purses a lip atthe 
very hintofa byte. However, ifthemicro 
is actually going to be accepted into the 
party, it must be able to sing for its 


supper, just like our turn-of-the century 
baritone. 

The trouble is that with their limited 
display capabilities (a penalty for their 
very portability) our socialising micros 
are not very communicative. With 
ingenuity and the judicious use of 
limited memory, user-friendliness can 
be achieved or, should we say, 
sociability. 

The program given below allows 
scoring on games such as 'Scrabble' 
was written for the Sharp PCI500, a 
machine that, complete with interface/ 
printer, is smaller than many a fashion¬ 
able coffee-table book. The one line 
LCD display is used almost solely to 
prompt inputs, while the fascinating 
printer-plotter (which on its own gener¬ 
ates enough interest to keep the party 
going) is used to yield a continuously 
updated record of the state-of-play and 
to deliver a table of results at the close. 

With all these features included the 
8k memory extension is essential, but 
you could drop some features and 
eliminate REMS, and so accommodate 
a truncated version within the standard 
machine. Adapting the program to 
other machines is straightforward as 
long as you take account of the steps 
used to circumvent the limited print 
formatting capability of the PCI 500. 

The program first asks you to input 
the name of the game, the number of 
players (up to four players are allowed, 
but 'Solo' is declared illegal) and their 
names in order of play. A variable 
duration turn-timer option is offered. 
On completion of this preliminary 
procedure, the printer then delivers a 
heading which automatically includes 
the date and time of starting and 
formats a number of columns accord¬ 
ing to the number of players (see Fig 1). 

Scoresarethen requested bythe LCD 
display for each player in turn, so 
no-one will ever again need to ask 
'Who's next?'. Scores are limited to 
three digits for the same reason that the 
number of players is limited to four — 
lack of space on the narrow cash- 
registertypeof paper roll. The program 
utilises the second size of character, 
'C-SIZE 1', in the interests of legibility, 
but if you can tolerate the minuscule 
'C-SIZE 0' then four-digit scores, or 
more participants, could be accommo¬ 
dated by simple adjustments. As each 
score is entered, the running total is 
printed into the appropriate column. 


GAME OF SCRABBLE 
PLAYED BETWEEN 
1 .BILL 

2. EUA 

3. TONY 

4. AR1ANNE 

ON 23/ 7/ 1983 

STARTING AT 21.37 


1 2 

3 

4 

14 12 

26 

12 

31 37 

36 

31 

45 47 

42 

87 

64 78 

62 

102 

75 92 

91 

114 

92 119 

127 

133 

1st . ARJANNE 


133 

2nd.TONY 


127 

3rd.EUA 


119 

4th.BILL 


92 

WINNING MARGIN 

6 

BEST SCORES:- 


BILL 


19 

EUA 


31 

TONY 


36 

AR1ANNE 


56 

FINISHED AT 

: 21 

.39 


60: 

70: 

80: 

90: 

100 : 

110 : 


120 : 

130: 


150: 

160: 

170: 

180: 

190: 

700 

210 

220 

230 

240 

250 


280: 

290: 

300: 

310: 


320: 

330 


"A":REM INPUT 
NAMES 

REM Enter 999 
to end scoring 
CLEAR :Y=1983 
DIM N$C3)*ll: 
DIM LTX3): DIM T 
C 3 ) : D J M HC3) 
INPUT "TYPE OF 
GAME ?"}A* 
INPUT "No. of 
PIayers (2, 3 o 
r 4)"JA 
IF A<2CLS : 
GOSUB 1300 
IF A<2PAUSE "S 
0L0 NOT LEGAL 
!":GOTO 70 
IF A>4CLS : 
GOSUB 1300 
IF A>4PAUSE "T 
00 MANY PLAYER 
S !":GOTO 70 
FOR I-0TO A-1 
PAUSE "PLAYER 
No. "J Hi: INPUT 
N*C1) 

L=LEN N$C1): IF 
L >10GOSUB 1300 
:PAUSE "Shorte 
n Name Please" 

:GOTO 130 
NEXT 1 

REM **F0RMAT* 
CLS :LPR1NT "G 
AHE OF "|A* 
LPR1NT "PLAYED 
BETWEEN" 
LPR1NT "1."JN$ 
( 0 ) 

LPR1NT "2."J N$ 
Cl) 

IF A=2THEN 120 
0 

LPR1NT "3."J N$ 
(2) 

IF A=3THEN 120 
0 

LPR1NT "4."JN$ 
(3):GOTO 1200 
LPR1NT TAB 5;" 
1";TAB 13;"2": 
GOTO 280 
LPR1NT TAB 3;" 
l";TAB 10;"2"; 
TAB 16;"3": 
GOTO 280 
LPR1NT TAB 2i" 
l ";tab 7;"2"; 
TAB 12j"3";TAB 
16;"4" 

LPR1NT "- 

INPUT "TIMER W 
ANTED ? CYorN) 
";D* 

IF D$< >"Y"THEN 
340 

INPUT "No.of m 
iriutes per tur 
n ?"; B 

REM **SC0R1NG* 
IF D$-"Y"G0SUB 
1400 

INPUT "Ist.Pla 
yers Score ?"J 
S:IF S=999G0T0 
550 

TC0)-TC0)+S: IF 
S>HC0)LET HC0) 


=S 

360:IF A-3GRAPH : 
LPR1NT USING " 
TC0): 

TEXT :GOTO 390 
370:IF A=4GRAPH : 
LPRINT USING " 

J TC0): 

TEXT :GOTO 390 
380:GRAPH :LPRINT 
USING "tttttitttttttf 
"}TC0):TEXT 
390:IF D$-"Y"G0SUB 
1400 

400:INPUT "2nd.PI a 
yers Score ?"; 
S:IF S=999LF 1 
.•GOTO 550 

410: TC J )=T < 1 )+S: IF 
S>H(1)LET H(l) 
=S 

420:IF A=3GRAPH : 
LPRINT USING " 

TCI):TEXT : 

GOTO 450 

430:IF A-4GRAPH : 
LPRINT USING " 
«########"; TU 
):TEXT :GOTO 4 
50 

440:GRAPH :LPRINT 
USING "####### 
#########";TCI 

):TEXT :LF 1: 
GOTO 330 

450:IF D$-"Y"G0SUB 
1400 

460:INPUT "3rd.Pla 
yers Score ?"J 
S:IF S=999LF 1 
:GOTO 550 

470:TC2)=TC2)+S:IF 
S>HC2)LET HC2) 
=S 

480:IF A=3LPR1NT T 
C2):GOTO 330 
490:GRAPH :LPRINT 
USING "####### 
#######";TC2): 
TEXT 

500:IF D$="Y"G0SUB 
1400 

510:INPUT "4th.Pla 
yers Score ?"; 
S:IF S=999LF 1 
:GOTO 550 

520:TC3)=TC3)+S:IF 
S>HC3)LET HC3) 
=S 

530:LPRINT TC3): 
GOTO 330 

540:REM #*S0RT1NG* 
550:UC0)=TC0):UC1) 
= T C1):UC2)-T C2 
): UC3)-=T C3) 
560:CLS :LF 1 
570: FOR H0TO A-2 
580: FOR J=H1T0 A- 
1 

590: IF TCJXTC1) 
THEN 610 

600: Q=TCJ): TCJ)•= TC 
I):T C J)=Q 
610:NEXT J 
620:NEXT 1 
690:REM **RESULTS* 
700: FOR H0TO A-1 
710:LPRINT TCI) 
720:NEXT 1 


730:LF -A:X-0:W-0 
740:FOR 1-0TO A-1 
750: IF TC0)=UCJ) 
LPRINT "1st. " ; 
N$C1):X=X+1 
760:NEXT J 
770:IF X=ATHEN 980 
780:IF X*A-4THEN 8 
10 

790: X-=X+A-2 
800:ON XGOTO 810, 8 
10, 870, 870, 930 
810:FOR 1-0TO A-1 
820: IF TCI)=UCl) 
LPRINT "2nd."; 
N«C J ): W=W-U 
830:NEXT 1 
840:IF W*A-4THEN 8 
00 

850:W=W+A-2 
860: ON WG0T0 960,8 
70, 960, 930, 960 
870:X=0 

880: FOR 1-=0TO A-1 
890:IF T C2)-UC1) 
LPRINT "3rd."; 
N$CI):X-X+l 
900:NEXT 1 
910:X=X+A-4 
920:ON XGOTO 960, 9 
30, 960 

930: FOR J-=0TO A-1 
940: IF TC3HUCI) 
LPRJNT "4th."5 
N< Cl) 

950:NEXT 1 
960:T=TC1):IF TC0) 
= T C1)LET r = TC2 
):IF T C0)-T C2) 
LET T=TC3) 

970:LF 1:LPR1 NT "U 
INNING MARGIN: 

TC0)-T 

980:LPRINT "BEST S 
CORES: 

990: FOR H0TO A-l 
1000:LPRJNT USING 

"5 N$ c J); 

USING "##### 
"; H c J ) 

1010:NEXT J 
1020:T$-STR$ TIME 
: IF TIME <99 
999LET T$-"0 
" + T* 

1030:U$-MJ D$ (T$, 
5, 5) 

1040:USING : 

LPRJNT "FINI 
SHED AT:"; U$ 
1050:LPRINT "==== 


1060 

1100 


1110 

1120 

1130 

1140 

1150 

1200 

1210 


1/100)-C T2*l 
00 ) 

1220:LPRJNT "ON"; 
USING "###"; 
T3;"/"JUSING 
"##r ; T2; ‘ /" 
;USJNG "###*» 
#"; Y 

J230: T$-STR* TIME 
:IF TIME <99 
999LET T$="0 

1240;Ui-MJD* CT$, 
5, 5) 

1250:LPRIN f STAR 
TING AT “; U$ 

1260: LPRJNT ' — 


:LF 3 

GOSUB 1300 
INPUT "AGAIN 
-SAME DETAIL 
S? C YorN)";E$ 
IF E$< >"Y" 
END 

FOR J =0TO A- 
1 

HC J)-0:TC1) = 
0:W-0:X-0 
NEXT 1 
GOTO 1230 
REM *YDATE»Y 
Tl-T JME : \ 2 = 
1NT CT1/1000 
0):T3-INT CT 


1300 

1310 

1320 


1330 

1340 

1400 

.1410 

1420 


1430 

1440 

1450 

1460 

1470 

1480 


1500 

1510 


1520 

1530 


1540 

1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 


: ON AG0T0 80, 
250, 260, 770 
i REM BLFJEPER* 
: FOR KU TO 5 
BEEP 1,50,20 
0:BEEP 1,100 
, 200 
;NEXr K 
;RE TURN 
: REM **TIMER* 

; WAJ T 0 
; PRINT "SPACE 
to St art . 

0 to Stop" 

;M-B*60 
B$-' 

B$-J NKEYS 
IF B$<>" 

THEN 1440 
BEEP J 
D= T JME :F- 
1NT CD/100): 
D=CD-F*100)* 
10000 

E-=TJME : G- 
INT CE/100): 
E=CE-G*100)* 
10000 

; IF D=ETHEN 1 
490 

: N-‘ JNT CM/60) 
:0=M-CN*60) 

;M=M-1 

;PR1NT "Count 
down";USING 
;N;"min 
s."JUSING "4 
"; 0; "secs . 

:IF CM/10)- 
1NT CM/10)-0 
BEEP 1 

:IF MC20BEEP 
1 

: IF M=0CLS : 
GOSUB 1300 
: IF M-0THEN 1 
630 
: D=E 
:C4-"0" 

: C$-1NKEYi 
: IF C«< >'0" 
THEN 1490 
:BEEP 1 
:RETURN 


Fig 1 Program for Sharp PCI500 Scrabble scoring 
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'999' is employed as the terminator 
and when this is entered the total scores 
are printed out in rank-order. Then the 
printer scrolls back to the top score and 
proceeds to print the position and name 
against the scores. This use of the 
Sharp printer's negative line-feed capa¬ 
bility saves a lot of programming space 
by utilising the left and right justifica¬ 
tion features of numerical and string 
printing. 

After these gymnastics, the compu¬ 
ter gives you the winning margin and 
each player's best individual score. 


Finally, the time at which the game ends 
is given and the LCD display offers you 
the chance to repeat the performance if 
the order and names of players is not 
changed. 

If the timer option is used, you are 
reminded of the passage of time by 
regular bleeps; for the last part of the 
period the bleeps increase in frequency 
to add a little stress. 

The printed record is often prized by 
the players, particularly the winners 
and those who make the best individual 
scores. 'Scrabble' addicts, in particular, 


like to keep records of their feats. 
Perhaps it would be a good idea to add a 
repeat print-out option for those occa- 
sionswhen morethanoneplayerwants 
a copy. It may not become the Belle of 
the Ball, but in this role the pocket micro 
can find its way into polite society and 
make new friends. One even finds 
people volunteering to keep score, and 
strangely, they are often those who 
normally shun such tasks and treat 
electronic devices with the greatest 
suspicion. 

QU 
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Six Great New Games For 
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The Tand y Colour C omputer j 




Cassette Versions of Six 
Popular Games! 



[A] CRAZY PAINTER. A high-speed 
arcade action game! Try your hand at 
painting the floor! Sounds easy? Yes, if 
the dogs, moths, caterpillars, boys, 
balloons etc. don’t keep walking over the 
paint! Eight levels of difficulty. The catchy 
tunes played while you paint will have 
you “singing while you work”. Keyboard 
or joystick controls. 26-7305 


[B] SKRAMBLE. Your mission is to 
penetrate the enemy’s system and 
destroy their H.Q.. You will start with 
three spacefighters equipped with 
repeating cannon and twin bomb 
launcher. If you succeed in evading the 
elaborate defences, you will arrive at the 
core where flying becomes more difficult. 
Keyboard or joystick control. 26-7306 


\C\ FROGGER. The popular arcade 
game for the Tandy Colour Computer. 
Safely manoeuvre the frog to its home 
within the time allocated. Cross the 
highway without getting run over and 
cross the river without falling in. Avoid the 
traffic, snakes, crocodiles and diving 
turtles. For one or two players. Joysticks 
optional. 26-7304 
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\D\ CUTHBERT GOES WALKABOUT. 

Cuthbert must turn the lights of the lunar 
landing pad on by walking across the 
switches before the invading Moronians 
get him. Watch him do his victory dance 
before he tackles the next “pad” and 
another, larger, set of invaders. 
Superb colour graphics with music. 
Keyboard or joystick control. 26-7302 


0 

E CUTHBERT GOES DIGGING. 

Cuthbert is guarding the site for a new 
launch pad. However the Moronians are 
still determined to get him! One touch and 
Cuthbert is electrocuted. The only way he 
can kill them is to trap them in a hole and 
hit them with his insulated hammer 
before they escape. Keyboard or joystick 
control. 26-7303 


E 

E CUTHBERT IN THE JUNGLE. A high 
speed arcade action game with full colour 
graphics! Cuthbert failed to overcome the 
Moronians so he has been sent to the 
jungle! He must fight his way out 
collecting treasures, jumping pits and 
swinging over alligators whilst being 
aware of the killer scorpion. One joystick 
required. 26-7301 
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Tandy Corporation (Branch UK), 
Tameway Tower, Bridge Street, 
Walsall, West Midlands, WS1 1LA. 












































































Our monthly pot-pourri of hardware and 
~software tips forthe popular micros. If you have 
a favourite tip to pass on, send it to TJ's 
Workshop, PCW, 62 Oxford Street, London Wl. 
Please keep yourcontributionsconcise. We will pay £5-£30forany tips we publish. PCW can 
accept no responsibility for damage caused by using thesetips, and readers should be 
advised that any hardware modifications may render the maker's guarantee invalid. 


NewBrain auto 

The MERGE command on 
NewBrain isa usefulonefor 
itsoriginalpurposeof 
combiningtwo programs 
but there is no indication in 
the instruction manualthatit 
is also possible, with a simple 
routi ne, to use it to merge 
linesintorunning programs. 
The technique is illustrated 
by the compact program 
herewhichgivesan 
auto-numbering feature 
lacking in NewBrain's Basic. 
The program fits neatly into 
lines 1 to 9 and when run 
proffersaseriesofauto line 
numbers starting at 10 and 
incrementing upwards by 10 
or any other desired amount 
decided by line3:1. As soon 
as 10 appears a line is typed 
and,on entering NEWLINE, it 
is merged atthe end of the 
listing and 20 is then offered, 
and so on. The series can be 
halted by STOP/NEWLINE at 
anytimeand resumed by the 
CONTcommand. 

When halted LIST will 
showthatthe new lines are 
being properly merged. The 
program, when halted,can 
also be tested at any stage by 


GOTOIOoranyother 
appropriate line and, when 
finally correct, DELETE -9 
will strip off the auto lines 
which are no longer needed. 
Auto program 

1 PUT31: LETZ=10 

2 PRINTZ; 

3 LETZ=Z+10:LINPUT("") 

y$ 

4 CLOSE#1: OPEN#1,0,1 : 
PUT#1,27,13 

5 PRINT#1,(Z-10);Y$ 

6 PUT#1,27,4 

7 PUT#1,3 

8 MERGE#1 

9 GOTO2 

Beginners may like to have 
thefollowing clarification. 
The semi-colon atthe end of 
line 2 keeps the cursor on the 
numbered line ready for it to 
be typed. The double quotes 
in line 3 suppress the normal 
question-markprompt. In 
line 4 it is necessary to close 
stream 1 beforeopening itto 
avoid error message 108 
whentheprogram loops 
back. Lines 5to 7 make the 
line which has just been 
LINPUT,and its 
accompanying number, into 
ashortfileandcloseit ready 
to be merged by line 8. 

This routine isa powerful 
one and has many possible 


applications. A modification 
al lows data to be added to an 
already running program 
even when generated by the 
computeritself. Forexample 
the program 
10 LINPUTC$ 

20 CLOSE#1 :OPEN#1,0,1: 

PUT#1,27,13 
30 PRINT#1,x; "DATA 
" *c$ 

40 PUT#1,27,4 
50 PUT#1,3 
60 MERGE#1 
appropriately numbered to 
fitintoanypartofa long 
program, will putastring of 
data entered as C$ into line 'x' 
of the program whether x is 
beforeorafterthe numbers 
ofthemerging routine.Thus 
newdatacan beadded in 
lines 1-9, or well ahead, 
either of which are equally 
accessibletoa subsequent 
READcommand. LINPUT 
has to be used in line 10 so 
that commas can be used to 
distinguish the separate 
items of data. Clearly C$ 
couldbeequallywell 
composed of data computed 
withinthe program rather 
thaninputfromthe 
keyboard. 

Wilfred Ashworth 


Clean ZX 
printouts 

HereisatrickforZX Printer 
users. 

In common with many fans 
oftheZX81,l like to keep my 
metallised paperlistings 
glued on standard-size white 
paper sheets. The metallised 
paper is most probably the 
best material known for 
finger-print recording, and 
consequently, in the process 
of glueing and handling, my 
listings become an ugly 
messof overlapping dark 
impressions, unless I wear a 
cleanpairofgloves. 

Asimple, effective way to 
overcomesuch a nuisance is 
tospraythelistings 
immediately, thoroughly but 
carefully, with a good fixing 
fluid for watercolour 
paintings or drawings. 


Manuel Ballester, Barcelona , 
Spain 


Video Genie 
multiple USR calls 


Here is a useful method for 
calling machinecode 
subroutinesfrom Basicon 
the Video Genie which cuts 
outtheneedtousetwo pokes 
beforetheroutinecan be 
called. 

To use a USR machine 
code routinethe address 
must be POKEd into 
locations16526and 16527. 
This is alright if there is only 
one routine but if there are 
two or more thetime taken to 
POKE the new address 


beforeeachcall isvery much 
wasted and also uses more 
memory than is necessary. 

Thefirstthing to do is set 
upthefollowing routine 
anywherein memory. (I 
usuallyjusttag itontothe 
end orthe beginning of one 
ofthemachinecode 
routines.) 


CALL 

JP 


0A7FH 

HL 


ThenPOKEtheaddressof 
the above CALL instruction 
into locations 16526 and 
16527. Forexample,ifthe 
CALL were at 32000 decimal 
then you would POKE 
16526,0: POKE 16527,125. 


Tocallanyroutinein 
memory use X=USR(N) 
whereN isthestartaddress 
of the routine; say, the 
routineisat7F00Hthen use 
X=USR(32512). 

This method is particularly 
usefulforatypeofON n 
GOSUBto a machine code 
routine. To setthis up put the 
addresses of the routines in 
an array—forexample, 

A(1 ( = 32000 A(2)=32123. 
Then use X=USR(A(I)) 
where I is the number of the 
routine. 

The problem with this 
method isthatyou cannot 
pass an argument to the 
routine. The best way round 
this,andthemethodl prefer, 


is to define which variables 
you are going to use at the 
beginning of the program as 
integer, and then use the 
VARPTR command to find 
the address of these 
variablesand POKE these 
directly into the machine 
code. 

Forexample, 

10 defintA 
20 X=VARPTR(A) 
:POKE32001, 
(X-(INT(X/256)*256)) 
:POKE32002,INT(X/256) 
Then in the machine code 
7D00H LDHL,(ADDR);line20 
above pokes the address 
ofvariableAinto ADDR. 

WJBurgar 
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We kid you not. 

The uninitiated can be led a 
merry dance by the bewildering 
choice of accounting programs 
currently on offer. 

But don’t put your foot in it by 
assuming that a high price 
guarantees you high efficiency. 

You can, if you really wish, pay 
£1,000 or more for a sprawling, 
highly complicated, 4-7 disk 
monster, with a manual you can’t lift 
without a course of weight training, 
or understand without a brain 
transplant. Alternatively, for just 
£375, you can discover the unique 
simplicity of SAGE. 

SAGE produce an accounting 
program which is truly integrated 
and uses only one program and one 
data diskette. 

• Sales and Purchase Ledgers, 

• Nominal Ledger, •Cash Book, 

• Journal Entries, •Trial Balance, 

• VAT Return, •Monthly and Annual 
Accounts, • Age Analyses, 

• Statements and Audit TVail - every 
accounting function you need in one 
compact and comprehensive 
package. The SAGE program is also 
widely used for Incomplete Records 
Accounting (without requiring 
modification). It can therefore be 
used by practising accountants for 
both functions. Its efficiency is built 
on simplicity—and its simplicity 
accounts for the price. 

The SAGE accounting program 
is easy to learn and easy to use. with 
a short, clear and simple manual. 

It’s fully automatic -which 
means no shuffling through the 
program to find the section you need. 

It’s complete and self- 
contained - no expensive modules to 
buy every time you need an extra 
function. 

It’s suitable for use on GP/M or 
MS-DOS machines and has so far 
been implemented on Osborne, 
Superbrain, Epson QX-10, Sirius, 
Victor 9000. IBM PG. BBG/Torch Z80 
and ITT with others in the pipeline 

What’s more, the SAGE 
accounting program has been 
successfully tested in hundreds of 
installations and is the only system' 
of its type-is as effective in a one- 
man business as in a multi million 
pound corporation. 

Check it out and we’ll prove to 
you that software doesn’t have to be 
expensive to be efficient. Return the 
coupon and we ll send you more 
information and the name of your 
nearest dealer. 


A first class accounting 
program for only £375... 
...pull the other one!’ 
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iting program 
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I_I Please send me your 8 page explanatory brochure, i 


Position_ 

Company. 

Address. 



IZ] Please arrange for me to have a demonstration. 

*1 do not yet own a computer/ have a •Delete as 
_computer. appropriate 

Name_ 


British Soft ware for British Business 


SAGESOFT LTD., Hawick Crescent Industrial 
Estate, Newcastle upon Tyne NE6 IAS. 

Tel: 0632 761669. Telex: 53623 SAGESLG. 
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Our innovation accounts for our price! 
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Ace case 

The CASE structure is 
unfortunately omitted from 
Jupiter Ace Forth. This is an 
attemptto remedy that 
omission. 

The2byteoperandfieldof 
OF holds the number of bytes 
tobeskippedtothe 
corresponding ENDOF, if the 
case isfalse. The 2 byte 
operand field of ENDOF 
containsthe number of bytes 
to be skipped to ENDCASE 
afterthe words between OF 
and ENDOF have been 
executed. 

Thenumbers7,8,9 
togetherwith 7PAIRS are 
usedtoensurethattheCASE 
statement is always properly 
structured, in theform: 

CASE (n- -) 

xOF... ENDOF 
yOF . . .ENDOF 
zOF... ENDOF 
OTHERWISE . . . 

ENDCASE 

OTHERWISE may not be 
omitted from the CASE 
statement. 

Words containing the 
CASE structure may be 
EDITedand REDEFINEd,and 
theymayalsobeaddedtoan 
existing directory. 

The six words occupy 301 
bytes as written, without 
comments. 

: 7PAIRS 
= 0 = 

IF 

."ERROR 5" 
CRABORT 
THEN 

OCOMPILERCASE 
0 9 
RUNS> 

DROP 

2COMPILEROF 


ZX 81 tip 

Sometimes, especially in 
graphicdisplays,you may 
slip up and find thatthe end 
ofthe program is wrong. If it 
isa long subroutine, itcan be 
very tedious deleting line by 
line. One excellent way of 
NEWing the end ofthe 
program istoenter "POKE 
PEEK 16425 -I- 256 * PEEK 


97PAIRS 

HEREO, 

7 

RUNS> 

>R OVER = R> SWAP 
IF 

DROPDROP 

ELSE 

@R> + >R 

THEN 

2COMPILER ENDOF 
77PAIRS 
HERESWAPO, 

OVER OVER—SWAP! 
9 

RUNS> 

@R> + >R 


OCOMPILEROTHERWISE 

97PAIRS8 

RUNS 

DROPDROP 

0COMPILER ENDCASE 
87PAIRS 
BEGIN 
7DUP 
WHILE 

HEREOVER —2- 
SWAP! 

REPEAT 

RUNS 

DROP 


Exampleuse: 

: SILLY (n—) 

CASE 

10FCR."NUMBER 
ONE!" CR ENDOF 
6 0FCR." NUMBER 
SIX!" CR ENDOF 
40 OF CR." NUMBER 
FORTY!" CR ENDOF 
OTHERWISECR." NOT 
1, NOT 6, NOT 40!" CR 
ENDCASE 

."Theendofa pointless 
word."CR 


Stephen Renals 


16426" as thefirst line you 
requiredeleting,then GOTO 
that line, and when the report 
code appears, delete it. 
Simple! 

Another useful tip is split 
screen scrolling. By POKEing 
16418,xthenSCROLLyou 
canscrollupthefirst24-x 
lines. 


Andrew Davies 


One program 
restore 

Here's a very short machine 
code routine which recovers 
NEWed programsand is 
really intended to be POKEd 
(or in this case DOKEd) into 
placeandexecutedwhena 
Basic program has been 
accidentally or otherwise 
NEWed. Itcan of course be 


Vic game 
controllers 

I read with interest 'Joyful 
VIC'inSeptemberTJson 
howto incorporate the use of 
ajoystickinto programs. 
There is one major problem 


saved as a machine code file 
and reloaded when needed, 
but as it is only 13 bytes long, 
it is hardly worth the trouble. 

It requires no 

documentation, butl have 
provided a brief outline on 
the waytheOric organises 
Basic lines which, together 
with the source listing, 
should be sufficientto clarify 
theway inwhichthe routine 
works. 

David Yan 


with the routine.Itisin 
machine code, and so a 
monitorisneeded. 

Herearetwo routines 
which should be used inside 
programstoenabletheuse 
ofeitherthe paddle orthe 
joystick. 


The following routine is a useful way of recovering Basic 
programs that have been NEWed and will work on both 
48kand 16k models. It must be directly POKEd into place 
and executed with a CALL command. 

The routine makes use ofthe fact that when a program is 
NEWed, it actually remains intact while an End of File 
marker is placed at the beginning ofthe file, effectively 
telling the interpreter that no file exists in memory. Each 
Basic line begins with a two-byte pointer showing the 
location ofthe following line and is terminated by an End 
of Line marker byte containing zero. The EOF marker is 
basically two empty bytes in place ofthe following pointer 
bytes afterthe last Basic line ofthe program. In other 
words, a Basic program maybe terminated anywhere by 
simply zeroing the appropriate pointer bytes. This will 
also explain why sometimes a corrupted program will list 
a string of'U's or empty memory where the corrupted 
bytes are pointing. 

The routine removes the EOF marker and restores the 
pointer bytes by looking for the start of the second Basic 
line which is naturally at the location following the first 
EOF. This forms the LSB and it is stored in location Hx501. 
The MSB can only be Hx05 as a Basic line cannot beany 
longer than 78 characters and is therefore POKEd directly 
into location Hx502. 

DOKE is used in the listing below to save typing and note 
that only decimal numbers maybe used with POKE. Hex 
numbers bomb the interpreter. 

(Read'#' -shifted'2'for'£') 

DOKE £400,£4A2: DOKE £402,£BDE8: DOKE £404, £500 
DOKE£406,£FAD0 :DOKE £408,£8EE8 :DOKE £40A,£501 
POKE £40C,96: POKE £502,5 

Execute CALL £400 when theabove has been entered and 
Voila !the NEWed program is restored. The routinecan be 
relocated anywhere and the assembler listing below 
shouldclarify it. 


LOCHx 

CODE 

LINE 


0400 

A204 

LDX£04 

initialise Counter 

0402 

E8 

INX 

;Counter=Counter+1 

0403 

BD0005 

LDA0500,X;Each byte 

0406 

DO FA 

BNE0402 

; Is it EOL7 

0408 

E8 

INX 

; Yes, so next byte is... 

0409 

8E0105 

STX0501 

;startof nextline 

040C 

60 

RTS 

;Returnto Basic 


PCW181 






















Theprogramscomeintwo subroutine whenever you 
parts. Lines 10-50 are wantto read the 

initialisation; the rest of the joystick/paddle, 

program can becalledasa 

Joy-vic fi re= 128 q 

10PRINT"(SHIFT/CLR)" 7 - 

20 PRINT" JO Y-VIC": PRINT ! 

^BYC MURRAY" 

30DIMC(2,2):POKE b 8 l 

37139,0:A=37154:B = 37152 , . 

40FORJ = OTO2: b 6 

F0RI = 0T02: READC(I,J): 4 

NEXT l,J 

50 DATA7,0,1,6,8,2,5,4,3 

60GOSUB9000:1FR = 1THEN PRINT"128":GOTO60 
70PRINTC(X +1 ,Y+1): GOTO60 
9000 POKED,127:E3=-((PEEK(B)AND128)=0) 
:POKED,255:P=PEEK(A) 

9010E1 = —((PAND8)=0):E2=((PAND16)=0):EO=((PAND4)=0): 
9020 FR = -((PAN D32) = 0):X=E2 + E3:Y=EO +El: RETURN 

Vic-paddle 

10PRINT"(SHIFT/CLR) VIC-PADDLE" 

20 PRINT " BY C MURRAY" 

30 POKE 37139,0 :D=37154: A=37137:B=37152 
40ZX=36872 :ZY=36873 

50GOSUB9000:PRINTPEEK(ZX);PEEK(ZY);X;Y:GOTO50 
9000POKED,127:Y= —((PEE K(B) AND 128)=0): POKED,255 
9010X=-((PEEK(A) AND16) = 0):RETURN 

CA Murray 


Spectrum double 
height listings 

The ZX Printer is an excellent 
little machine but often the 
print suffers from fading 
lines.Sometimesthiscan be 
sobadthatprogram listings, 
especially long listsof data, 
can be almost unreadable in 
parts. The program 
described hereavoidsthese 
problemsby printing listings 
in double-height characters, 
sothatwhenfading occurs it 
ismucheasierto recognise 
whatthe characters are 
supposedto be. 

The task of producing 
double-height characters 
fromstring variables can be 
accomplished fairly easily 
using Basicand user-defined 
graphiccharacters. 
Producing listingsof 
program lines, however, is 
not quite so easy, since there 
are many non-text control 
characters embedded within 
each line, and so we have to 
resortto using machine 
code. 

The program works by 
printing each line in turn at 


the top of the screen and then 
usesa modified version of 
the COPY command to print 
two pixel linesonthe printer 
foreach singlepixel lineon 
thescreen.Thescreen is 
cleared and the process 
repeated until the last line 
has been printed. This 
method usesthe normal 
Spectrum listing routineto 
remove all the control 
charactersfromthelineto 
leave a text-only copy of the 
lineon screen, which is then 
printed. One limitation of the 
program should also 
becomeapparenthere: lines 
that occupy morethan one 
full screen will not be printed 
properly. However, sincethe 
use of such long lines is not 
recommended,thisisno real 
problem. (Haveyou ever 
tried to edit a program line of 
10-15 lines? Slow is not the 
word!) 

Thecodeisfully 
relocatable, simply change 
the initial CLEAR and LETx = 
statements to any number 
yourequire;toavoid 
overwriting your own 
machinecode. Forexample, 
thelistingissetfora 16k 
Spectrum, makingthecode 


sit just belowthefirst 
user-defined graphic, but 
will work on any machine 
size. Simply enterthe Basic, 
RUN it once and then the 
machinecodeisin place, 
protectedfrom NEW, LOAD, 
andsoon.The Basic 
programcan be safely 
removed or overwritten. 

Tousetheprogram, 
RANDOMISE USR32524(or 
your own new number) will 
producea listingofthewhole 
program on the printer. As 
each line is printed it appears 
on the screen. To stop any 
listing, simply press BREAK 
atanytime. 

The program may also be 


usedto produce 
double-height copies of any 
screen imagetheuser 
wishes, by printing a 
user-defined numberof pixel 
linesfromthetopofthe 
screen. Whatever has been 
printedorplottedthere by 
Basicwillappearin 
double-height on the printer. 
Todothis,POKE 32521,n 
where n is the numberof 
pixel linesfremember: afull 
screen is 176 lines, one 
character line is eight pixel 
linesandsoon)and 
RAN DOM IZEUSR 32520. 


GA Wilson 


Assembly Listing of Program 


entril: 

lda,1 

;entryforpixel lines 


jrmain 

;jumptomainprog 1 

entrie2: 

Id hi,(prog) 

;entryforllist,pointhl ' 


push hi 

;at prog start and save it. 

loop: 

call clrall 

; monitor, clearthe screen 


pop hi 

;pointerto current line 


Ida,(hi) 

;checkthatwe have not 


and 192 

finished listing whole prog 


retnz 

; returntobasicifso. 


callnxtone 

;monitor. else pointde at 


pushde 

Jineandsaveit 


calloutiin 

;printthecurrentline 


ldhl,(sposnl) 

;pointto last screen line 


Id a,25 

;printed,andadjustto range 


sub(hl) 

;1 to 24 (from top of screen) 


add a,a 

;mult*8forno. of pixel lines 


add a,a 
adda,a 

;in one character line 

main: 

ldb,a 

;copytobforloop. 


di 

;forthe printer. 


ldhl,d-file 

;hl=first pixel line 

cpyl: 

push hi 

;savepixel linepntr 


push be 

;savepixe! linecounter 


push hi 
push be 

;save each twice 


callcpylin 

;monitor. copy one pixel line 


pop be 

;to printer, restore pointers 


pophl 

;and copy same line again, ie 


callcpylin 

;printeach linetwice. 


pop be 
pophl 

; restore pointers 


inch 

;nowadjusthlto pointat next 


lda,h 

;pixel line 


and 7 

;if<7then simply h=h+1 


jrnz,cpy2 

;jmp to continue loop 


Id a,l 

;else adjust hi depending on 


add a,32 

; which third of the display file 


ldl,a 

ccf 

sbca,a 
and248 
adda,h 
ldh,a 

;it lies 

cpy2: 

djnzcpyl 

;decpixelcounterandloopif 


Id a,4 

;unfinishedlines still 


out(251),a 

;else stop printer motor 

OK, 

ei 

jrloop 

;and loop backto main loop 
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5 CLEAR 32519: RESTORE LET X*32520 

6 REM s«t for 16 K spectrum, use any number you prefer 

7 READ x IF x < > -1 THEN POKE y.x: LET y»y«-l GO TO 7 

10 FOR x*3759 TO 3763: POKE y » PEEK x: LET y*y^l: NEXT x 

20 FOR *«3762 TO 3768 POKE Y .PEEK x: LET y«y+l: NEXT x 

38 FOR x»3764 TO 3785: POKE >' * PEEK x: LET y«xM NEXT x 

*0 READ x ; IF x < > -1 THEN POKE y.x: LET >'*y«-l. GO TO 40 

200 DATA 62.1.24,28.42.83.92.229.205.175.13.225.126.230. 
192.192.205.184,25.213, 

205.85.2v.33.137.92.62-25,150.135.135.135.71.243.-1 
210 DATA 224.624.211.251,251.24,188--1 
400 STOP 

450 REM WITo use the program 

500 POKE 32521.4- RANDOMIZE USR 32520 REM print top v 
(for example*. Pixel line* on screen. 

510 RANDOMIZE USR 32524 REM LIST entire program 


Otic double¬ 
height 
characters 

This program was 
written on a 48k Oriel but it 
only takes up400 bytes so 
willeasilyfitintothe16kOric. 

The routine is particularly 
good as a title screen within 
another program and the 
cursor position set in line 180 
can be altered to give an 
image anywhere on the 
screen. 

Themainlineofthe 
program is line 200 which 


usestheOric PATTERN 
command.The pattern isset 
to a value between 0 and 255 
andalllinesorcirclesdrawn 
afterwardswill bedrawn in a 
seriesofdotsand dashes. 

The value 38912 in line 200 
is the memory location 
where the character values 
are stored when the Oric is in 
Hi-resmode. 

The loop from line 210 to 
line 240 drawsthe character 
line by line and if the size of 
the loop is increased then 
largercharacters will be 
drawn, so that one character 
could be astallasthe whole 
screen. 

MatthewStickland 


100 REM Double height characters 
110 REM for tne ORIC 1 in tne 
120 REM HIRES mode. 

130 REM 3y M.Stickland. 

140 REM N$ can be any sentence. 

150 N$=”Hello,I am your ORIC computer” 

160 HIRES 

170 FOR M= 1 TO LEN (N$) 

180 CURSET M*7,0,3 
190 FOR Nr 0 TO 7 

200 PATTERN PEEK(38912+N+ASC(MID$(N$,M,1))*8) 

210 FOR Lr 1 TO 4 1 Height of character 

220 DRAW 7,0,1 

230 CURM0V -7,1,3 

240 NEXT L 

250 NEXT N 

260 NEXT M 

Changes which can be made to the above program 

SIDEWAYS CHARACTERS 
180 CURSET o,M*7,3 
190 FOR Nr 7 TO 0 STEP -1 
220 DRAW 0,7,1 

230 CURM0V 1 r 7,3 

ITALLIC WRITTING 
220 DRAW 7,9,1 

230 CURM0V -7,-8,3 

FLASHING CHARACTERS 
270 CURSET 0,0,3 
280 FILL 45,1,14 

The same method can be used to make 
coloured characters. 


Sirius escape 
codes 

Having just read John Lane's 
'SiriusTips'(TJ's Workshop, 
PCW, December '83), John 
has performed someof the 
functions in a very 
long-winded way, in 
particularthe way he has 
printed outtheSirius 
Banner; hecould havedone 
it in one escape sequence by: 
Esc iO — forthewhole 
system boot up banner. 
Esc il —forthecompany 
logoonly. 

Esc i2 — forthe product 
nameonly. 


Esc i3 — forthe 
configuration information 
only. 

Thereare about70 escape 
codesontheSiriusand most 
turnonoroffa particular 
feature. Pokes never have to 
be used. 

These codes a re pu rposely 
not distributed with the 
Sirius because most users 
are business users with off 
the shelf packages and so 
initially would only become 
moreconfused with an extra 
manualto read. 

Hereisafairly 
comprehensive list of the 
escapecodes. 

ACHausser 


&H.ftLtQttLOCU 


EBC 

HUBES& 



High intensity mod* ON. 

High intensity mod* OFF. 

R*v*rs* video mod* ON. 


< 

) 

p 

R*v*r** vid*o mod* OFF. 


q 

Und*lln* mod* ON. 


0 

Und*lin* mod* OFF. 


1 

In»*rt Mod* ON. 


8 

In**rt Mod* OFF. 


0 

CUBSQB PQSlIIQNiaS.. 



Cl *ar *cr**n. 


E 

Horn* cur*or. 


H 

Up on* lln*. 


A 

Down on* lln*. 


B 

Right on* character. 


C 

Left on* character. 


D 

Sav* cur»or position. 


1 

R**tor* cursor position. 


k 

Soto x,y 


Y+ <x+32)♦(y+32) 

CEUEIEBi. 



Delet« to cursor position. 


b 

Delete -from cursor position down screen. 

J 

Delete line that cursor xs on. 


1 

Delete to end of line -from cursor. 


K 

Delete character. 


N 

SJHgRSi 



Print bootup banner.(total picture: 
banner,1ogo,specs) 


iO 

Print Banner only 


i 1 

Print Logo only 


i 2 

Print Specs only 


i 3 

Put characters into graphic mode. 


chr(14) 

Put characters bad into normal mode. 


chr(15) 

Sound bell 

(NO esc) chr(7) 

Put into 132 characters mope. 


chr(124) 

Put back into 80 characters mode. 


2 

Turns the cursor ON. 


y5 

Turns the cursor OFF. 


x5 

Make cursor * Underscore 


y4 

Make cursor = block 


x 4 

Make cursor flash 


2 

Ma) e cursor still 


3 

Turn keyboard on 

Turn keyboard off 






When a message xs written on the 25th 

line 

it can only be 

removed by writing a message of zero 

length 

to it. 

The codes are as follows »- 



ESC xi ESC j 



ESC Y8 Cspc 3 



ESC 1 Emessage! 



ESC Y Cspc3Cspc3 



ESC k 



From the above separate 

codes it can be seen that 



alot of the codes are not 
necessary but are useful. 
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Small business can now 
stop going by tbe book. 




For under £1,000 a small business can now 
equip itself with a BBC Microcomputer^ disc drive, 
a word processor and printer. 

(All tax deductible bv the way.) 

Once you've parted with that money, you'll 
find that business has never been brisker. 

Because now, there’s a new series of floppy 
disc software specially for the smaller business. 

It has been developed by Acornsoft, the 
software division of Acorn Computers who are 
the manufacturers of the BBC Micro. 

For only £24.95, each disc can store volumes 
of vital bookwork which can be updated and 
amended in a fraction of the conventional time. 

And there is a disc to cover most aspects of 
paperwork^^^^^^and book-keeping. 


<j7weicinq 


The Invoicing package, 

Phis program stores details of products, VAT 
numbers and, of course, the names and addresses 
of your customers. As orders 
come in, you simply record 
them.Then, when it's time 
to invoice,you just press a 
few keys and each invoice 
or credit note is printed 
automatically in seconds. 

Allowing for variable terms of trading, the 
system calculates and prints discounts. And it 
should help to improve your cash flow dramatically. 

The Order Processin g packa ge. 

With this program, 
you can confirm your 
customers' orders, prepare 
and print despatch notes 
and make fast analyses of 
individual orders or 
of all the orders 
stored on disc. 

The Accounts Receivable packag e 
Now, it couldn't be easier to keep 
your customer accounts under control. 

In an instant, you can analvse 
debtors, produce 
statements, keep 
a check on any 
credit limit and 
calculate VAT out¬ 
put automatically. 

Using this package 

in conjunction with the invoicing package, 
you can also keep tabs on payments received 
against pavments outstanding. 

I 

The Accounts Payable 
packa ge. 

lis package will keep 
ou fully up-to-date 
on how much you 
owe and who to. In 
addition, it calculates 
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input VAT and, used with the Accounts Receivable 
package, produces instant VAT returns. 

It also highlights settlement discounts, 
produces remittance advices and provides an 
immediate analysis of all creditors. 


The Stock Control packa ge. 

Touch a few keys and you have instant access 
to stock status and auto¬ 
matic analysis by quantity 
and value. 

Consequently, it s easy i 
for you to maintain correct 
stocking levels, having an 
early warning of out-of¬ 
stock situations or the likelihood of over-stocking. 



- STOCK- 

COnTROL 



The Purchasin g packa ge. 

All your suppliers’ names and addresses go 
onto the disc.Then they can be retrieved instantlv 
for preparing and printing 
orders. 

All order data can be 
recalled in seconds, allow¬ 
ing you to check on orders, 
and suppliers' invoices and 
to record all deliveries. 

The Mailin g packa ge. 

Instead of the shotgun method of sending 
mailshots, this package enables you to refine each 
mailing down to the customers who are most likelv 
to respond. 

It gives you a rapidly 
accessible mailing file of 
your customers,according 
toany criterion you choose. 

Si/e of company, for inst¬ 
ance, or type of business. 




Average value of the business they do with you, or 
whether they are good or bad payers. 

Then, when you are doing a mailing, you 
simply choose the group or groups of customers 
you want. 


At £24.95 each , these packa ges 
could be priceless. 

Each package comes with clear instructions 
on how to get the program running so that you 
can devote much more of your time to more 
profitable activities. 

1 f you're a credit card holder,you can order any 
or all of the packages by ringing: 01-200 0200 
anytime. Or 0933 79300 during office hours. 

(By ringing the same number, you can get the 
address of your nearest stockist, or full 
details of the BBC Microcomputer 
system if you don’t already have one.) 
Alternatively, you can order 
the packages by sending the order 
form below to: Acornsoft, 
c/o Vector Marketing, Denington 
1 Estate,Wellingborough,l\orthants 
\ NN8 2RL. Please allow 28 days 
B for delivery. 

IB 15? Credit card holders, 

phone 01-2000200, anytime. 
Or 0933 79300,during office 
_hours. 



To : Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 

Please send me the following business software 


packages at £24.95 each. 

PROGRAM OUANTITY 

Invoicing 

(Code 

Acornsoft 

TOTAL use only.) 

SNB 08 

Order Processing 

SNB 12 

Accounts Receivable 

SNB 10 

Accounts Payable 

SNB 13 

Stock Control 

SNB 11 

Purchasing 

SNB 14 

Mailing 

SNB 09 

TOTAL 



1 enclose PO/cheque payable to Acornsoft Ltd. Or charge my 
credit card. 

Card Number_ 

Amex/1 )iners/V isa/Aecess (I )elcte) 

Please send me details of the BBC Microcomputer System □ 

Name_ _ pw3 

Address__ 

-Postcode_ 

Signature__ 

Registered No. 1524763 VAT No. 215 8123 85 
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OPERATING SYSTEMS 


Unique Unix 

BelJJ-ab ' sJJnixJiasspawne^^ t^jntroductiomri the60s 

asarioperatingsystern formainframes. Withitssuccessfulimplementation 
on businessmicros, PeterBrightanalyses thereasons for its popularity. 


A year or so ago, the business operating 
system market was plain and simple. 
There was one major operating system 
— CP/M, with a few other machine 
specific operating systems like Apple, 
Commodore and Tandy. They all sup¬ 
ported just one user. Today the scene is 
a great deal more complicated; hard¬ 
ware has become more powerful and 
there are many more operating sys¬ 
tems trying to become Number One in 
their particular area. 

One of the more recent develop¬ 
ments has been the release of the so 
called 'super micros'. These have 
moved into th6 multi-user areas that 
were previously the province of minis 
costing tens of thousands of pounds. 
These new super micros need an 
operating system and a high per¬ 
centage of them are offering Unix as 
their choice. 

PCl/Vhas looked at Unix before (back 
in March '81), but events have moved 
on sincethen and Ifeel it'stime we took 
another look to see where Unix stands 
today. 

History 

Unix has been around for many years — 
it was first written in 1969 to run on a 
DEC PDP-7 mini at Bell Labs (the 
research arm of AT&T — see Fig 1) by 
Ken Thompson and Dennis Ritchie. It 
was designed as a multi-user interac¬ 
tive programming environment for the 
staff at Bell. Unix roots go back to an 
early mainframe operating system 
known as Multics, which has since 
developed from Version 5 through to 
System 5. The first generally available 
portable version was Version 7, which 
was developed into System 3 and then 
into the latest implementation which is 
known as System 5. 

Bell Labs hasn't been the only com¬ 
pany developing Unix — many other 
companies have released their own 
versions. Some of these are based on 
the original Bell Labs source code and 
are therefore largely compatible with 
Bell Unix. Others have been written 
from scratch by borrowing ideas from 
Unix. One of the most popular Unix 
lookalikesisXenixfrom Microsoft.This 
is based on Version 7 of Bell Unix but as 


the two companies develop their own 
products, so the differences increase. 

Popularity 

Why has Unix become so popular? The 
answer lies in a number of areas. One of 
the major factors is that Unix used 
to be given away to universities and 
higher educational establishments, so 
many graduate prog rammers came out 
of university with an in-depth know¬ 
ledge of Unix. When they got into 
industry they went for Unix in a big way. 

Another big advantage of Unix is that 
it's portable. It can be moved from 
machine to machine relatively easily 
because much of Unix is written in a 
high level language known as 'C'. As 
long as the machine that's intended to 
run Unix has a good C compiler it will 
only be necessary to rewrite some of 
the more machine-dependent parts of 
Unix, which usually only involves a 
small percentage of the total code. Unix 
has moved very well to the new super 
micros that use the Motorola MC68000 
processor, with companies such as 
Root Computers specialising in porting 
Unix onto the new machines. This 
portability is something very few other 
mini/mainframe operating systems are 
capable of achieving. 

Shell 

Unix has been described in many 
different ways. My favourite des¬ 
cription is to look on it as an egg — the 
hardware is the yolk, the Unix kernel is 
the white and the eggshell is the shell. In 
other words, when you sit down at your 
terminal and think you're talking to 
Unix, you are actually talking to the 
shell. 

It's perfectly possible to write your 
own shell and run that instead of the 
standard shell — one of the best 
examples is the Fortune 32:16 which 
has substituted a menu system for the 
standard shell. This may be no bad 
thing — the standard shell is not known 
for its friendliness. 

Shell programming 

One very powerful feature of the Unix 
shell is that it's possible to build 
programs using just the shell com¬ 


mands. This is known as 'shell pro¬ 
gramming'. Using the shell you can test 
the status of a file, assign string 
variables, test variables, and so on. The 
shell also supports certain control 
structures: 

IFconditionTHEN action ELSE action FI 
CASE word IN 
pattern) command-list;; 

ESAC 

FOR variable-name IN list DO action 
DONE 

WHILE condition DO action DONE 
Using these structures, it's possible 
to solve some quite complex problems 
without ever having to resort to a high 
level language. Once the program is 
completed it can be saved to a disk file, 
and when it's called it will be executed 
in exactly the same way as a standard 
Unix command. 

Pipes and filters 

Unix has a wide range of software tools 
that read their standard input and write 
to their standard output (standard input 
is where the utility expects to see its 
input coming from disk, keyboard, and 
so on). These tools are known as filters 
— they take their input, modify it in 
some way and then output the results; 
for example, sorting a data file and then 
processing the sorted file. On most 
other operating systems the data is 
read into the sort, written to a tempor¬ 
ary file and then read into the program. 

Unix differs from other operating 
systems in that you can avoid using 
temporary files by using 'pipes' (see Fig 
2). A pipe will direct the standard output 
of one filter straight into the standard 
input of another without bothering with 
intermediate files. 

Directories 

Thefilesystem in Unixisbasedonatree 
structure (see Fig 3). This means that 
any directory can have a number of sub 
directories which in turn can have sub 
directories of their own, and so on. In 
other words, you start with the main 
directory (known as the root) and then 
go on down through the system. 

Each Unix system has a root contain¬ 
ing standard subdirectories called BIN, 
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Fig 1. Structure of AT&T 



Fig 2. The pipe 


(root) 



Fig 3. Directory Flierarchy 


DEV, LIB, USR and ETC. BIN contains 
binary files used by the system, DEV 
refers to I/O devices such as printers 
and VDUs, LIB containsthe library files, 
USR contains user directories and files, 
and ETC holds the rest of the system 
files. 

When a user logs onto the system he 
will be taken straight to his 'home' 
directory, which is usually a sub direc¬ 
tory of USR. New directories can be 
created using the MKDIR command 
followed by the new directory name. 
The CD command is used to move to a 
new directory. 

In ordertofind afileor a directory, it's 
necessary to specify what is known as 
the pathname. This can take one of two 
forms — either as an absolute address 
from the root or as a relative address 
from the current directory. For exam¬ 
ple, if I had a program called MYPROG 
in directory PJB, the absolute address 
would look something like /USR/PJB/ 
MYPROG. Here, the first 7' refers to the 
root directory while the other obliques 
are used as separators. This highlights 
oneoftheproblemsofusing Unix—the 
same character can have a totally 
different meaning in different contexts. 
The oblique is one of the worst offen¬ 
ders in this respect — accidental use of 
this character can have some very 
strange effects. 

It's also possible to specify a path¬ 
name in relation to the current directory 
by the use of This is used to 
represent the next highest level direc¬ 
tory. So, for example, if I was in my 
directory called PJB,would take me 
back to the USR directory. 

Files 

Unix supports one file structure and 
doesn't mind what kind of data is 
entered into it, so text, binary files and 
command files can all be put in the 
samefiletype. Filenames can be 1 to 14 
characters long but 7' cannot be used. 
Unix supports a powerful range of 
wildcards to help you find your file 
easily. Anyone who has used CP/M, 
MS-DOS et a/will be familiar with '?' as 
a single character match and '*' as a 
string match, but Unix also supports a 
range match '[]'. An example of this 
would be LS PETE[1-10]. This would list 
files PETE1, PETE2,...,PETE10. 

An interesting point about Unix is 
that it can write the file to disk, tape, 
printer or VDU, making it easy to 
redirect files without having to worry if 
the device will understand. All the 
device drivers are held in the DEV 
directory. 

It's also very easy to redirect the 
standard input and output of a process. 
This is achieved bytheuseofthe'c'and 
'>' commands. For example, the ECHO 
command will usually print its argu¬ 
ment on the screen (therefore the 
standard output is VDU). However, if 
you were to type ECHO PERSONAL 
COMPUTER WORLD > FRED it would 
write PERSONAL COMPUTER WORLD 
to a disk file called FRED instead of 







































A SELECTION FROM OUR PRODUCT RANGE »HS5 , ■ 

SINGLE DENSITY 


High Level Languages 



Telecommunications (Cont.) 


ADA 

Supersoft 

• 



BASIC INTERPRETER 

Microsoft 

• 


• 

BASIC COMPILER 

Supersoft 


• 

• 

BASIC COMPILER V5.3 

Microsoft 

• 


• 

BUSINESS BASIC COMPUTER 

Microsoft 



• 

C COMPILER 

Microsoft 



• 

C COMPILER 

Supersoft 

• 

• 

• 

CBASIC 

Digital Research 

• 

• 


CBASIC COMPILER 

Digital Research 

• 

• 


CIS COBOL 

Micro Focus 

• 

• 


COBOL COMPILER 

Microsoft 

• 


• 

CORAL 66 

Micro Focus 

• 



FORTH 

Supersoft 

• 



FORTRAN 

Supersoft 

• 

• 

• 

FORTRAN COMPILER 

Microsoft 

• 


• 

LEVEL 2 COBOL 

Micro Focus 

• 

• 

• 

LISP 

Supersoft 

• 



muLISP 

Microsoft 

• 



muMATH/muSIMP 

Microsoft 

• 



PASCAL COMPILER 

Microsoft 



• 

PASCAL MT+ 

Digital Research 

• 

• 


PL/1 

Digital Research 

• 

• 


Low Level Languages 




MACRO-80 

Microsoft 

1 • 



PROGRAMMERS UTILS (RASM) 

Digital Research 

| • 

| • 


Program Development Tools 




ANIMATOR 

Micro Focus 

• 

• 


BUG 

Phoenix Software Associates 

• 



DISPLAY MANAGER 

Oigital Research 

• 

• 


FTNUMB 

Micrology 

• 



LEVEL II ANIMATOR 

Micro Focus 

• 

• 

• 

POEVELOP 

Phoenix Software Associates 

• 



PUNK 

Phoenix Software Associates 

• 



PUNK II 

Phoenix Software Associates 

• 



PLINK -86 

Phoenix Software Associates 


• 

• 

SIO 

Digital Research 

• 



SPEED PROGRAMMING PACKAGE 

Digital Research 

• 

• 


XLT-86 

Oigital Research 

• 



ZSID 

Digital Research 

• 



Utilities/System Tools 




CLIP 

Keele Codes 

• 

• 

• 

0ESP00L 

Oigital Research 

• 



DIAGNOSTICS II 

Supersoft 

• 

• 


DISK DOCTOR 

Supersoft 

• 

• 


DISKED 2 

Slogger Software 

• 



DISK EDIT 

Supersoft 

• 

• 

• 

OISKMAN 

Slogger Software 

• 



OISKORG 

Slogger Software 

• 



0ISKT00LS 1 IDISKMAN A OISKORG) 

Slogger Software 

• 



0ISKT00LS 2 IDISKTOOLS 1 A DISKED 2| 

Slogger Software 

• 



dUTIL (FOR DBASE ll| 

Fox & Geller 

• 



FILESHARE 

Micro Focus 

• 

• 


DEC Rainbow |l| Format/Verify SVC 

Silicon Valley Corp. 


• 


DEC Rainbow |2) Aulorun Service 

Silicon Valley Corp. 


• 


DEC Rainbow (3) Function Key Service 

Silicon Valley Corp. 


• 


DEC Rainbow SVC S/W Vol 1 (1-2-3) 

Silicon Valley Corp. 


• 


SYSTEM CHECKER 

Supersoft 

• 



THE OPERATING GUIDE 

Decision Systems 

• 



UTILITIES 1 

Supersoft 

• 



UTILITIES II 

Supersoft 

• 



Sorting 





MSORT 

Microsoft 

• 1 


• 1 

SUPERSORT 

Micropro 

• 1 

• | 

• | 

Code Generators 




AUTOCODE 

Stemmos 

• 


• 

FORMS 2 

Micro Focus 

• 

• 

• 

QUICKCOOE 

Fox & Geller 

• 



THE LAST ONE 

0 J A1 Systems 

• 

• 

• 

THE LAST ONE-COMPACT 

O.J A1 Systems 

• 

• 

• 

Telecommunications/Conversions 


BACOEBIT 

Comley Computer Services 

• 



BACSCOPY 

Comley Computer Services 

• 



BSTAM 

Byrom Software 

• 

• 

• 

BSTMS 

Byrom Software 

• 




Free Catalogue Available 




ICLC03 EMULATION (Bulk) Synchro Systems 

ICL C03 EMULATION |lntiractlve| Synchro Systems 

ICL C03 EMULATION (Iniaracllva & Bulk) Synchro Systems 
REFORMATTER CP/M O DEC Microtech Exports 

REFORMATTER CP/M <-> IBM Microtech Exports 




Word Processing/Text Editing/Editors 












CORRECTOR 

Supersoft 

• 




EDIT-80 V2 02 

Microsoft 

• 




LEXICON (WORD ANALYSIS! 

Microtek 

• 




MAILMERGE 

Micropro 

• 

• 

• 

• 

MEMOPLAN 

Chang Labs 

• 

• 


• 

WORO 

Microsoft 




• 

WORD WITH MOUSE 

Microsoft 




• 

PARAGRAB 

Focus 

• 


• 


PEDIT 

Phoenix Software Associates 

• 




PMATE 

Phoenix Software Associates 

• 




SPELLSTAR 

Micropro 

• 

• 

• 

• 

STARBURST 

Micropro International 




• 

STARINDEX 

Micropro 

• 

• 

• 

• 

WORDMASTER 

Micropro 

• 

• 



WOROSTAR 

Micropro 

• 

• 

• 

• 

WORDSTAR PROFESSIONAL 






|WS MM-SS-STAR INDEX) 

Micropro 

• 

• 

• 

• 


Databases/Data Management Systems 


CONVERT 

Southdata 

• 




DATASTAR 

Micropro 

• 

• 

• 

• 

dBASEII 

Ashton Tate 

• 

• 

• 

• 

INFOSTAR 

Micropro 

• 

• 

• 

• 

MAILING LIST 

Southdata 

• 




REPORTSTAR 

Micropro International 

• 

• 

• 

• 

SUPERFILE (SINGLE USER) 

Southdata 

• 




SUPERFILE IMULTI USER) 

Southdata 

• 





Financial Accounting 

INCOMPLETE RECORDS SYSTEM MPI 

NOMINAL LEDGER Padmede Computer Services 

OPEN ITEM PURCHASE LEDGER Padmede Computer Services 

OPEN ITEM SALES LEDGER Padmede Computer Services 

PAOMEDE BUSINESS CONTROL SYSTEM Padmede Computer Services 

PAYROLL MPI 

PURCHASE LEDGER Padmede Computer Services 

SALES INVOICING Padmede Computer Services 

SALES LEDGER Padmede Computer Services 

TIME & COST RECORDING Padmede Computer Services 




Financial Modelling/Problem Solving 








CALCSTAR 

Micropro 

• 


• 

• 

DECISION ANALYST 

Executive Software 

• 

• 

• 

• 

LINEAR & GOAL PROGRAMMING 

Electronic Accounting Services 

• 




MATHSPACK 

MPI 

• 


• 

• 

MICROPLAN 

Chang Labs 

• 

• 


• 

MULTIPLAN 

Microsoft 

• 


• 

• 

PLANTRAC 1 

Computerline 

• 


• 

• 

PLANTRAC 1 

Computerline 

• 


• 

• 

PROFIT PLAN 

Chang Labs 

• 

• 


• 

QSTAT 

Pivotal Software 

• 




STATSPACK 

MPI 

• 


• 

• 

TK! SOLVER 

Software Arts 




• 

TK! SOLVER PACKS 






FINANCIAL MANAGEMENT 





• 

MECH ENGINEERING 





• 

1 Business Applications 





JOB COSTING 

Heseltine 

• 

• 

• 

• 

POLICY MASTER 

CSA Micro Systems 

• 

• 

• 

• 

PRINT ESTIMATION 

Software Mgmt Systems 

• 


• 

• 

STOCK CONTROL 

Padmede Computer Services 

• 


• 

• 

Training Aids 






CP/M TUTOR 

Syntax Software 

• 




KEYBOARD MASTER 

Anthony Ashpitel 

• 

• 


• 

TYPING MASTER 

Anthony Ashpitel 

• 

• 


• 

Graphics 






dGRAPH 

Fox & Geller 

• 1 


1 

• 

STATSGRAPH 

Supersoft 

• 





Retailer and OEM Terms Available 


APPLE CP/M-80 13 S*clor R 

APPLE CP/M-80 16 Sector R 

AVL Eagle 1600 C 

Blackhawk MIcropoli* Mod II Q 

British Micros Mimi R 

CDS Versatile 4 0 

Comart Communicator CP SO F 

Comarl Communicator CP100 P 

Coman Communicator CP200 P 

Coman Communicator CP500 P 

Compal-80 O 

Compustar R 

Cromemco System 2 SS SD R 

CSSN Backup T 

Dec Rainbow N 

Dec VT 1B0 R 

Direct 46TPI DS DD R 

DRS 880^ CP/M -86 DS DD R( 

Esidy Sorcerer CP M 80 0 

Facit 96TPI SS DD N 

Future 32 18 C 

Gemini Galaiy DSDD 96TPI N( 

Hitachi 16000 Ci 

Hyperion Dynalogic C 

IBM PC-DOS SS DD C 

IBM PC-DOS DS DD C; 

IBM CP M 66 SS DD C: 

IBM CP/M -86 DS DD C< 

ICL-PC Ri 

Industrial Microsystems 5000 48TPI R4 
Intertec Superbrain SS DD RK 

Intense Superbrain QD RS 

ITT Professional CS 

ITT 3030 (96TPI) NA 

Lanier E2-1 C3 

Micropolis Mod II 02 

Miracle N9 

Morrow Designs Micro Decision S5 

Morrow Designs Micro Decision RP 

Multi-Tech 1 02 

Multi-Tech 2 02 

Nascom (Gemini Drives SS SD) R3 

Nascom (Gemini Drives DS SD) R7 

Nascom lucas N1 

NCR M5CS RB 

NEC A P C 8 DSDD A 2 

NEC PC8001 SSDD RS 

NEC PC-8801 5 DS DD RJ 

NEC PC-8601 8 DS DD A3 

North Star Advantage P2 

North Star Horizon SS SD PI 

North Star Horizon SS DD P2 


North Star Horizon OD(Other CP M) P2 
Nylac Micropolis Mod II 
Olivetti M20 CP M 86 
Orion CP M -86 SS DD 
Orion CP M 86 DS DD 
Osborne-I SS SD 
Osborne I SS DD 
Rade 1000 SS DD 
Rade 1000 OS DD 
Rair Black Bos 
Research Machines 5 25m 
Robotron 5 

Sanyo 2000 SS DO 96TPI 
SD Systems 5 25m 
Sharp MZ SOB 
Sharp MZ 3500 
Sharp PC 3201 
Sinus I (CP M- 86 ) 

Sirius I (MS-DOS) 

Shelton Signet 
Televideo DS DD 
Tesas Instruments Professional 


Tiger 96TPI SS SD N4 

Torch N2 

Toshiba T200 DS DD SF 

Tycom Microframe Q 2 

Vector MZ qj 

Vector Systems B Q 2 

Vector VIP Q 2 

Videocom Apollo rq 

Wordplei R 4 

Xerox 820 5 25in 55 

Zenith Z-100 Under ZDOS C1 


02 
C3 
N7 
NS 
BP 
RC 
Rl 
RM 
HE 
RN 
N3 
NB 
R3 
R9 
R 6 
R 8 
D1 
D2 
RK 
SS 


ORDER 

INFORMATION 

When ordering software please 
specify the format you require All 
software items are subject to 
VAT Manuals, when purchased 
separately, are not subject to 
VAT. Please add £3.75 (plus VAT) 
for postage and packing for the 
first item purchased, and then 
£2.00 for each extra item For 
overseas please add £6.50 for the 
iirst item and then £2 15 for each 
extra item required. Most 
software in this advertisement is 
available from stock These 
details are current as of January 
1984 (Telephone at time of 
purchase to confirm latest 
prices.) All payments must be in 
Sterling and drawn against a U K 
bank Prices may change without 
notice due to fluctuations in the 
dollar exchange rate Please 
confirm price at time of ordering 




MICROCOMPUTER 

PRODUCTS 

INTERNATIONAL 

LIMITED 


THE HOME OF 

MICROCOMPUTER 

SOFTWARE 


RoomPLI. Tel: 01-591 6511 

Central House. Telex : 892395 

Cambridge Road. 

Barking. 

Essex IG11 8NT. 
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OPERATING SYSTEMS —I 


continued from page 187 
printing it on the screen. 

Security 

Any multi-user operating system must 
have some method of protecting files 
and directories so that they can only be 
accessed by authorised personnel. In 
Unix, the first line of defence is the 
normal user code and password sys¬ 
tem. The second line of defence relates 
to permission for people to access 
specific files and directories. 

Files and directories can be accessed 
by three groups of people — the owner 
ofthefile,the usergroup he belongsto, 
and everyone else. Files can be read 
only, write only, executable or any 
combination of thesethree, each group 
having its own set of permissions. For 
example, the owner might have read, 
write and execute permission, the user 
group could have execute permission 
only and everyone else could be barred 
completely. Access permission can 
be changed by using the CHMOD 
command. 

Unix also provides for a 'super user' 
who can access any file on the system 
whether it's protected or not. Usually 
this will be allocated to the system 
manager. The super user is an obvious 
weakness in the security of a Unix 
system — Bell Labs has been working 
on the problem for years but as yet 
hasn't come up with anything better. 

Very large data files can sometimes 
cause speed problems on Unix sys¬ 
tems, because disk space is allocated in 
an apparently random manner one 
block at a time, with pointers indicating 
where the next block is located. The file 
can then grow very easily but the 
problem is that the read/write heads 
spend most of their time moving to the 


next block rather than actually reading 
data. 

Office applications 

Ever since its early days Unix has been 
used as an environment for business 
applications: modern Unix has a num¬ 
ber of interesting features designed to 
aid office automation. Everybody's 
talking about electronic mail and Unix 
has its own version known very origi¬ 
nally as MAIL. Using this feature, 
messages can be sent to friends and 
work mates, and also pick up any 
messages sent to you. If a message has 
been sent, the system will inform the 
user when he logs on by displaying 
'You have mail', or something equally 
short and to the point. The' messages 
can then be saved or deleted, as 
required. 

Unix also has a wide variety of text 
processing packages — three of the 
most common are Ed, Troff, and Nroff. 
Unix can be supplied with many diffe¬ 
rent editors but Ed is the only one 
shipped with every system. In keeping 
with everything else about Unix, Ed is 
not very friendly but it's very powerful. 
In order to edit a program file it is 
necessary to type ED followed by the 
file name. The program loads the file 
which can then be edited, but Ed is 
unhelpful: if a mistake is made it will 
respond with a '?' and wait for the 
mistake to be corrected. If H is pressed a 
short error message will be displayed. 

One of the main differences between 
Ed and most other editors is that it 
makes very little use of line numbers. 
They are there if they're needed but the 
approved Ed method is to refer to the 
area of required text as a pattern and 
then let Ed wander off to find it. Using 
the pattern matching ability of Ed it's 
very easy to perform complex search 


and replace operations on a file. 

Troff and Nroff are both text editors, 
as opposed to Ed which is designed for 
editing program files. Troff is designed 
to output to phototypesetting equip¬ 
ment whereas Nroff is designed for 
standard output to a printer. 

System documentation 

To use a Unix command correctly, refer 
to the user manual which is held on 
disk. To do this correctly and easily, 
type MAN followed by the command 
name. The system should then display 
a number of pages showing what the 
command does, what parameters it 
needs, and so on. The only trouble with 
the manual is that it keeps faith with 
everything else about Unix by being 
hard to understand, but most of the 
necessary information is there (includ¬ 
ing any known bugs). 

Unix in context 

So where does Unix stand in the micro 
world? One point to remember is that 
most other micro operating systems 
were written for micros, whereas Unix 
was designed for minis and has now 
moved onto micros. The majority of 
today's Motorola 68000 multi-user 
machines offer Unix, which in turn 
means there's more of an incentive for 
multi-user software writers to make 
their programs run under Unix. 

At the moment, Unix doesn't seem to 
have many large scale competitors in 
the multi-user market, MP/M, MBOS 
and Pick being the only main con¬ 
tenders. 

As a business operating system Unix 
is not ideal. It has some very powerful 
features but is not user-friendly — it's a 
hackers' paradise. Having said that, a 
great deal can be done to mitigate its 
hostility. It's a comparatively straight¬ 
forward job to modify the shell, and a 
number of companies offer friendly 
versions of Unix. 

This leads on to what has been one of 
the major problems facing Unix users 
— the lack of support from Bell. Until 
recently, Bell shipped Unix with virtu¬ 
ally no customer support—the reasons 
for this are embedded in the anti-trust 
laws of the USA. This has now changed 
and Bell is taking much more interest in 
the marketing of Unix. Some will say 
that the damage has already been 
done. So many other companies have 
cashed in by offering their own ver¬ 
sions that compatibility problems are 
bound to set in — unless Bell can pull 
the other suppliers back into line. 

In the final analysis it's not neces¬ 
sarily the best product that becomes 
the industry standard — this has more 
to do with being in the right place at the 
right time. It's too early to assess 
properly the effect Unix will have — it's 
certainly ahead at the moment, but we 
may still see a late run from Pick or one 
of the other systems. ODD 
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It could be so 
much simpler. 



Training for Lotus 1-2-3™ 


2-day workshops run weekly. 



NATIONAL TRAINING SYSTEMS 
9a Ulster Terrace, London NW1 4PJ 
Telephone 01-935 4555 

Lotus 1-2-3 is a trademark of Lotus Development Corporation. 
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COMPETITION 


Micro Animation 

The PCWJVlicroAnimation Competition hassparked off nationwide 

interest. This month we presentreviews on some informative books to 


Our competition has already caught the 
imagination of the microcomputer in¬ 
dustry—thousandsof poundsworth of 
prizes will be on offer from many of the 
industry's leading manufacturers. 
Here's a preview to whet your appetite. 

For schools' entries, Sinclair is pro¬ 
viding three prizes of 48k Spectrum 
computers plus software. To accom¬ 
pany the Spectrum each winning 
school will receive a Cub Colour moni¬ 
tor for high quality display, worth over 
£250, from Microvitec. 

In category 3 (animation sequences), 
Hantarex will present the winning 
entrant with a Hantarex high resolution 
colour monitor worth over £500. 

Century Communications will pro¬ 
vide two prizes of 'libraries', containing 
£100 worth of books and software from 
its list. Century also plans to follow up 
the competition with publication of a 
micro animation book, which will sur¬ 
vey the state of the art, list routines and 
include the most innovative ideas 
generated by the competition. The 
company will offer some of the winners 
in the programming section the oppor¬ 
tunity to have their programs marketed 
to accompany the book, on a generous 
royalty basis. 

A special prize for NewBrain enthu¬ 
siasts is being offered by Brainwave 
Software. Just released in this country, 
the new integral disk drive and floppy 
controller with onboard power supply 
from Tradecom will upgrade your 
machine to CP/M standard. The best 
overall NewBrain entry will be awarded 


help you prepare you£ entry. 

a unit with a single 200k disk drive plus 
CP/M disk, manual and licence, making 
a total prize value of nearly £500. . 

Full details of competition categories 
and rules were given in last month's 
issue, but will be repeated in the April 
issue together with the entry form. The 
closing date for entries is 15 July, 1984. 

Reviews 

The first and most important point to 
make about books dealing with compu¬ 
ter animation is that they tend to be 
extremely expensive. This isduein part 
to the fact that many of them are 
American imports, so you'll probably 
want to use a library to check them out. 
Almost all deal, to a greater or lesser 
extent, with a variety of input devices, 
CRT technology, shape building and 
primitive animation. It is perhaps in¬ 
evitable in studies which aim at being 
introductory that the same examples 
and applications recur ad nauseam. 

Less easily excused is that in the 
majority of books I looked at, the 
illustrations (diagrams and photo¬ 
graphs) are conspicuously shoddy. 
This is presumably explained by the 
publishers' expectations that comput¬ 
ing types are likely to be primarily 
concerned with the means of generat¬ 
ing graphics and less interested in the 
aesthetic impact of the end product. 
The excellent colour plates in Compu¬ 
ter Images — State of the Art (Thames 
and Hudson, £9.95) show how mis¬ 
guided such an attitude is. 


Thetoneof many ofthese volumes is 
idiosyncratic. If they're not character¬ 
ised by the hard-nosed pragmatism 
and pedantry of the professional sales¬ 
man, they drip with the contrived 
wackiness of the stereotypical hacker. 
Be warned: there's not much in be¬ 
tween. 

Introduction to Computer Animation 

Author: Nad Wadsworth 
Publisher: Hayden BookCompany Inc, 
Price: £9.95 

The only volume to be found under 
'Computer Animation' in British Books 
in Print is an idiot's guide which 
occasionally treats the reader like an 
idiot. Aimed at owners of the Commod¬ 
ore PET, the Radio Shack TRS-80 and 
the Apple II, it deals with low resolution 
graphics in a manner valid for all 
micros. Introduction to Computer 
Animation has on offer sufficient Basic 
listings to enable the reader to write 
a game of football (American) with 
relatively sophisticated graphics and 
sound effects. 

Unfortunately, the opening note of 
breezy pedagogy is wearily sustained: 
'You will have enough knowledge to 
allowyou to be "graphics boss" of your 
own machine. That is what you really 
want anyhow, right?'. Wadsworth 
argues that nothing more complicated 
than high school algebra is necessary 
for the successful animation of simple 
figures. He elaborates a graphics itiner¬ 
ary that includes defining a point in a 
matrix, PEEKing and POKEing, PLOT- 
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CROMEMCO C-10MP 


Cromemco’s C-10 personal computer 
includes a Z-80A microprocessor with 64K 
Bytes RAM, 24K Bytes ROM, high 
resolution 12" green phosphor 25 x 80 
screen, detached keyboard, 5" floppy disk 
drive with 390K Bytes capacity, 
communications and printer ports, 
terminal emulation, graphical characters, 
CDOS operating system and 32K 
Structured Basic. 

In the C-10MP we add a software “Super 
Pak”: a full screen editor, WordStar, 
MailMerge, Writemaster, CalcStar and 
PlanMaster spreadsheet programs, 
Chess game, MoneyMaster financial 
analysis and InfoStar data base 
management system. 


The System One Hard Disk computer, with 
an integral 21 Megabyte Winchester hard 
disk, includes Cromemco’s dual 68000/Z- 
80A DPU processor (featured below), with 
256K Bytes of RAM and 390K Bytes of 
floppy disk storage. 

The S-100 bus has eight card slots, 
sufficient for expansion utilising 
Cromemco’s range of interface cards for 
high resolution colour graphics, process 
control, analogue-digital data conversion 
and telecommunications. 


A choice of operating systems includes 
CDOS, CP/M and CROMIX. 


CROMEMCO CS-1HD2 


CROMEMCO DPU 


Cromemco's Dual Processor Unit is the ultimate professional 
micro-computer. It combines the flexibility of Z-80A 8-bit systems 
with the speed and versatility of 6800016-bit technology and an 
address space of up to 16 Megabytes of RAM. 

The DPU can be installed in several Cromenco computers, 
including the CS-1 featured above. For larger applications we 
recommend the CS-2, with up to 4 floppy disk drives, each of 
390K Bytes capacity, an optional 21 Megabyte Winchester hard 
disk, screen and printer interfaces plus a 21 slot S -100 bus - 
sufficient capacity to cope with the most demanding industrial or 
laboratory requirements. 


With over 5 years experience of Cromemco systems, we i are Cromemco's leading British distributors. 

MicroCentre f Cromemco 

30 Dundas Street, Edinburgh. 031-556 7354 I 207 Bath Street, Glasgow. 041-2482767 
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ting and COLOURing, simple shapes, 
multiple overlapping shapes, straight 
lines and hidden line algorithms. Cir¬ 
cles he regards as tricky: I recommend 
you minimise your use of circles. 
Building a library of subroutines to 
produce specified shapes at a specified 
point on the screen, objects with 
borders, reversing of backgrounds and 
colour capacity is also included. 

Having mastered the essentials, the 
reader is in a position to produce card 
games and animate a clown who winks 
and gestures. Everything comes 
together in the interactive football 
game. 

This is the book for beginners who 
can tolerate whatfans might decribe as 
Wadsworth's infectious enthusiasm. 

Introduction to Interactive 
Computer Graphics 

Author: Joan E Scott 
Publisher: John Wiley and Sons 
Price: £13.95 

Joan Scott is not backward in self¬ 
promotion: This book is easy to read 
and understand, but has enough depth 
to serve as a reference.' As the introduc¬ 
tion develops, theclaims become more 
vaunted: 'For all those who wish to 
become sophisticated users of compu¬ 
ter assisted design and for managers 
responsible for initiating and supervis¬ 
ing graphics installations, this book will 
serve as a complete introduction.' 

Part One catalogues the relevant 
hardware from light pens, digitisers, 
joysticks, trackballs and keyboards to 
voice input systems. A discussion of 
CRT technology (vector writing and 
raster scan) is followed by brief notes 
on hard copying, photography and pen 
plotters. 

Part Two deals with software in some 
detail. It explains geometric trans¬ 
formations that require some mathe¬ 
matical expertise, argues the import¬ 
ance of 3D and does a good job of 
explaining the complexities of perspec¬ 


tive. 

Part Three looks at graphics applica¬ 
tions in the real world and lists CAD/ 
CAM courses in New York and Rome. 

This book is thoroughly researched 
and exhaustive, although somewhat 
ponderous. In common with so many 
books on the subject the photographs 
and diagrams are unremittingly dull. 

Computer Graphics Primer 

Author: Mitchell Waite 
Publisher: Howard W Sams and Co, 
Price: Not available 

This is an altogether (and rather self¬ 
consciously) snappier number with lots 
of good colour photographs (including 
NASA simulations) but irritatingly 
bland cartoons. Specifically conceived 
as a guide to the home enthusiast, its 
assertion that computer graphics are 
within reach of anyone who can afford 
reasonable hi-fi is not realistic as far as 
real time animation is concerned. 

Having recorded conventionally 
pious hopes that home computers will 
make TV sets 'a machine with more raw 
power than any product ever offered to 
the consumer, and with the capability 
to alter completely the way we relate to 
the visual world of electronics', Waite 
gets down to business. Tailoring his 
account to the capacities of the Apple II, 
he rehearses a plethora of shapes and 
mandalas, moves on to figures like 
tanks, jets, cars, rockets and animals, 
and takes a look at shape shifting and 
moving figure animation. 

There are Basic listings of gaming 
figures and'Pong' games with paddles 
and bats. 

The discussion of animation is pre¬ 
faced with the promise of showing how 
to make things walk, run and fly in 
Basic: 'The sametechniques used here 
could be used to animate a bird flying 
with flapping wings, a body dangling 
from a rope in a game of hangman, a 
frog jumping or catching a fly with its 
tongue, a tree bending in the wind. . .' 


Theappendix providesa comparison 
of the screens available with the PET, 
Radio Shack, Apple II and Tl micros. 

Computers for Imagemaking 

Author: D R Clark led) 

Publisher: Pergamon Press (1981) 
Price: £6.50 

Dr Clark is on the faculty of the 
University of London Audio Visual 
Centre which organises the British 
Universities Film Council conferences. 
His book is exceptional because almost 
all the contributors are distinguished. 

Edwin Catmull ('Computer Character 
Animation — Is It Possible?') deals with 
some of the practical problems every 
user encounters such as jagged edges 
and beaded lines, and argues that much 
of the published software fails to cope 
with such problems. In his view, com¬ 
puter animation is an exercise in 
compromise: the higherthe resolution, 
the greater the computational time. 

In 'Seeing Hypotheses' Richard 
Gregory, Head of the Brain and Percep¬ 
tion Laboratory at Bristol University, 
concludes that because the human 
visual system is prone to error, these 
errors must be understood if 2-D and 
3-D image making is not to produce 
accidental and ambiguous results. He 
points out, for example, that neigh¬ 
bouring areas of contrasting colours of 
the same brightness are unstable rela¬ 
tive to one another. 

'Combining Computer Animation 
and Television Production' is a case 
study of an Open University Mathema¬ 
tic Foundation Course project which 
used animation to take students from 
'O' level standard through basic calcu¬ 
lus and beyond. 

Finally, in 'Computer Animation as 
an Aid to Comprehending the Uni¬ 
verse', Ken Knowlton of Bell Laborator¬ 
ies asserts that computer animation 
offers the possibility of 'an intellectual 
framework for understanding the rela¬ 
tive magnitudes of time and space', and 
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points to the beautiful work that has 
been done on the structure of the atom, 
the formation of crystalline structures 
and the evolution of galaxies. 

Computer Image Generation 

Author: Bruce J Schachter (ed) 
Publisher: John Wiley and Sons 
Price: £28.45 

This is a specialist publication princi¬ 
pally interested in the simulation 
potential of high resolution graphics 
such as those produced by the NASA 
GE system. Nevertheless, it is still of 
interest to those with more limited 
budgets. A chapter on 'Computer 
Generated Graphics' by William Ben¬ 
nett discusses the formation of shapes 
from points and line segments to filled 
polygons and groups of polyhedra. 

The colour photographs, particularly 
those produced by NASA, are excel¬ 
lent. The bibliography is impressive but 
there are no biographical notes on the 
contributors. 


Microcomputer Colour Graphics 
System 

Author: Donald Bell 

Publisher: The Pitman Press (1982) 

Price : £6.95 

This is a rather dull book, once again 
based on the Apple II, which covers 
everything from line drawing to paint 
brush effects, shading and split screen 
modes available to users of the Apple 
Versawriter. 

Its Basic listings reflect its concentra¬ 
tion on industrial applications: 'Sports 
Car Body Design with Animation' by 
one Francis Botto and the seductively 
titled 'Four Strand Steel Rolling Mill 
with Animation' by John Drummond. 

Computer Graphics 82 

Publisher: Online (1982) 

Price: £50 

Were the proceedings of the Online 
1982 conference not so poorly pro¬ 
duced and printed, even they would 
scarcely be a snip at £50. There are very 


few illustrations and the photographs 
shown are poorly reproduced. 

The section on animation is, howev¬ 
er, authoritative. It includes 'Computer 
Aided Animation — A Concise Review' 
by RJ Lansdown of System Simula¬ 
tions Ltd, 'Input Techniques and TV 
Graphics' by B Gardner and R Vinson of 
BBC Television's Computer Graphics 
Workshop, and 'Dream Flight — a 
Fictional Film Produced by 3-D Compu¬ 
ter Animation', an account of a fifteen 
minute film made entirely by computer 
at Montreal University. 

Computer Animation 

Author: John Halas (ed) 

Publisher: Focal Press (1974) 

Price: Not available 

This contains quaint reference to punch 
cards and batch jobs but also contains a 
fascinating essay— 'Computer Film as 
Art' — by Malcolm Le Grice. By 
implication, Grice makes the point 
many commentators overlook: 
graphics is a visual medium. Conse¬ 
quently, he has written a short history 
of abstract film. 

Grice rescues the films of Viking 
Egg ling (Horizontal Vertical Orchestra , 
(1921), and Diagonal Symphony , 
(1924)), and Marcel Duchamp, 
(Anaemic Cinema (1926) — revolving 
spirals and texts) from obscurity. 

These rejections of 'psycho¬ 
narrative' realism in the interest of 
relationships of association were the 
hand-made precursors of today's com¬ 
puter films. Nothing was prohibitively 
bizarre: inthe 1950soscilloscopeswere 
used to generate film images and in 
1962 Marc Adrian made Random by 
placing a camera with no lens against 
theface of an X-ray receivertube linked 
to an IBM 1620-21. In the development 
of the computer film proper, the Whit¬ 
ney family (father John and sons John 
Jnr and Michael) have consistently 
shown the way with such key produc¬ 
tions as Binary Bit Patterns ( 1969). RTF! 


PCW MICRO ANIMATION COMPETITION ENTRY FORM 

Category entered (one per entry form) 

Pleasetick la. Animator program Q 

1 b. Image manipulator program (digitiser use) 

2. VDUsequenceOimited memory) 

3. VDUsequence(unlimitedmemory) 

4. 8or 16mmfilm sequence 
Name of entrant (or school entry project leader) 


School (if school'sentry), 


% 


Address for correspondence. 


Telephone number (day).(evening). 

If Category 2,3 or 4 state sequence title. 

Machine.RAM (if appropriate) 
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ARIES-B20 



to your BBC micro 

in five minutes 


Features 

★ Adds 20K of useable RAM to 
your BBC Micro 

★ Run programs up to 28K long in 
ANY SCREEN MODE 

★ Extra memory can be used 
directly from BASIC I and II, 
VIEW 1.4, FORTH, LISP, and 
many other existing programs 

★ ARIES-B20 is compatible with 
all correctly written BBC Micro 
software, on cassette, disc, 
sideways ROM or cartridge 

★ Don't be deceived: this product 
is unique - no other expansion 
unit has these capabilities 

★ Complete compatibility -ARIES- 
B20 uses only documented 
MOS facilities 

★ Fitted in 5 minutes using only a 
screwdriver 

★ Simply plugs in inside the case 

★ No soldering or cutting 

★ (Unlike some add-on products) 
will cause no damage to your 


BBC Micro - can be 
removed at any time 

★ Incredibly simple to 
use 

★ Patent applied for 


★ Designed in Cambridge by 
BBC Micro experts 

★ Top quality manufacture 

★ Unquestionably the most 
important add-on ever 
produced for the BBC Micro 

★ Top software houses are racing 
to produce the "super- 
programs" made possible by 
the extra capacity 


★ 1 year guarantee. 

★ Available mail-order only 

★ Official purchase orders 
accepted from bona-fide 
educational establishments, all 
other trade cash-with-order 


★ Price £99.95 including post, 
packing and VAT 
ir If not completely satisfied with 
your purchase, we will refund 
your money in full providing you 
return the ARIES-B20 in good 
condition in its original 
packaging within 14 days 


Machine requirements: 

★ BBC Micro model B 

★ MOS4.2 or later 

★ Plugs into CPU socket and 1 
sideways ROM socket 


Also available IEEE-488 interface. 
Coming soon: Compatible ROM 
expansion board. 


How to Order 

Send cheque or postal order 
made payable to: Cambridge 
Computer Consultants Ltd and 
forward to: 

Cambridge Computer 
Consultants Ltd, FREEPOST, 
Cambridge CB1 1BR. 
Telephone Cambridge 
0223- 210677 


^ Please send me (Qty).ARIES-B20(s) at £99.95 (incl. p.p. & VAT). 

I I enclose a cheque/postal order made payable to 

j Cambridge Computer Consultants Ltd for £. 

i Signed. 

| Name (block letters) . 

| Address. 

I . Post Code. 

I® - 

h Cambridge Computer Consultants Ltd, FREEPOST Cambridge CB1 1BR 
| a Telephone Cambridge 0223-210677 















■ Send me details of dealership TULIP SYSTEM® I by return. 
I company 

1 name .. 

| position 
I town 
I postcode 

| tel.no. . 


COMPUDATA. 


Compudata markets one of the most 
powerful and fastest micro computers in the 
world. 

This is due to the application of an 
8086 microprocessor and an 8087 arithmetic 
co-processor. The fourth generation is now a 
fact; not only is speed important, but also the 
ergonomic requirements satisfied. The ease 
with which the TULIP SYSTEM® I can be 
operated is unparalleled, partly due to the 
vast keyboard with its 104 keys. What is 
more, TULIP SYSTEM® I can be used with 
many types of available software. 

Internal memory capacity is 128 k 
minimum extensible to 896 k. Floppy disk 
units are 800 kb formatted. A 350 Kb unit is 
also available for low cost applications. For 
high speed and high capacity requirements, 
hard disk units, using Winchester techno¬ 
logy, are available in capacities of 5 and 
10 Mb. 

The 8 standard character sets ensure 
maximum flexibility. The colors and the high 
resolution graphics make the TULIP 
SYSTEM® I unique. Contact your dealer, he 
can tell you all about it, or write Compudata. 



Computer • Processor: 8080, 8087 (opt) • Clock: 8 Mhz • 
RAM: 128-890 Kb • Serial I/o: RS-232 • Parallel I/o: 
Centronics comp. • Interfaces: Hard-disk, tape, lightpen • FI. 
disk controller: 8 inch + 5 l U inch • Bufferd Keyboard: 104 keys 
Storage • Floppy disk: Dual .)> 4 inch; 1.5 Mb • Hard disk - 
fixed: 5 M b, 10 M b Display • Formats: 80 x 25,04 x 31,40 x 25 • 
Low res. graphics 100 x 100 • High res. graphics: 780 x 288 (opt) 
• Colour: 8 • Intemat. char, sets: 8 softw. selectable. 



45 blackpool road Ansdell Lytham St. 
Annes Lancashire. Or direct to: Compu¬ 
data bv Hambakenwetering 2 5231 DC | 
’s-Hertogenbosch The Netherlands Tlx: . 
50316 cdata NL Tel: 4-31 73 422045 I 

_i 

































If your messages aren't winging their way to their destinations 

quickly enough, we have the answer. Our modern All-in-One === |= | i'^= r 

communications system is taking off next month. in TOUCH THROUGH TECHNOLOGY 

Watch this space like a hawk - or fly to your nearest dealer. 52 Ebury Street, London SW1W OLU. 

Dealer enquiries Jeff G. Fishel Sales & Marketing Manager One to One Service Telephone: 01-730 8911 
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ARAB RAM, the ingenious Saudi invention that converts 
your Sinclair- ZX 81 into the First Arabic 
Personal Computer in the world. 



Do not miss this opportunity send your cheque now. 


BUT0BBM 

RAMEZ HALABY & CO. 

P.O. BOX: 147, JEDDAH, 
SAUDI ARABIA 
TEL: 660-4212 

TELEX: 402276 AUTORAM SJ 
CABLE: AUTORAM JEDDAH 
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CAN YOU HANDLE THE ULTIMATE? 

THE MOST AMAZING PROGRAMMES, THE SMOOTHEST 
ACTION, THE HIGHEST RESOLUTION GRAPHICS? 

ALL ULTIMATE GAMES ARE ARCADE STANDARD, 


FEATURE PACKED, 100% MACHINE CODE. 

AND PURE ADDICTION. 

SO WHICH WILL BLOW FIRST - YOUR COMPUTER OR 
YOUR MIND? 





^^^11 V F Available from: W.H. Smith, Boots. John 

^^1 NLI v\r L/A\^i I Menzies, Spectrum Centres, large department 

(All games joystick or stores and all good software retailers. Or send the coupon direct, 

keyboard control) We ll pack and post your order to you absolutely free in the U K. 

I->«=--- 

Okay, I dare take my computer to the edge of meltdown. Send me the following: 

^Cookie | | Lunar Jetman Q Pssst I I Tranz Am 

OjetPac O Jet Pac - Expanded VIC 20 I I Atic Atac 

I enclose cheque/PO for£_Name._ 

Address_ 


Cookie 16/48K ZX Spectrum 


Tranz Am 16/48K ZX Spectrum Atic Atac 48K ZX Spectrum 


Pssst 1 6/48K Spectrum 
Ultimate Play The Game is 


Lunar Jetman 48K ZX Spectrum Jet Pac 16/48K ZX Spectrum 
or 8K Expanded VIC 20 

a trade name of Ashby Computers and Graphics Ltd., 


The Green, Ashby de la Zouch, Leicestershire, Tel (0530) 411485. Dealer enquiries welcome. 


Send to: 

Ultimate Play The Game, 
The Green, 

Ashby de la Zouch, 
Leicestershire. 











































Long live the Newhrain 

lt_ was sigmficantthatni the same month Grundy BusinessSystems 

wentmto liquidation PCW started to receive articles and prog rams about 
th(3 NewBrairi in ijicreasingj numbers. PedTapsjUiadtaken tjiatjong^ for 

users to understand^ theirmachines . This month Jerry Sanders takes 

aretrospectiveandforwardlookaW^^ enix^ofthe micro world. 


NewBrain owners I meet all have one 
thing in common — a strong love-hate 
relationship with their machines in 
which the love is always much stronger 
than the hate. They are enthusiastic, 
loyal, and by definition 'stayers'. You 
need to be when your micro disappears 


and then rises like a phoenix from its 
own ashes, stronger and more vigor¬ 
ous than ever. Last month the New¬ 
Brain made its appearance again in a 
top selling micro chart. 

Grundy just couldn't hang on. Now, 
new products, hard and soft, are 


appearing on the market every month. 
Tradecom, which boughtthe NewBrain 
from the liquidators, has designed a 
new slimline disk unit with integral 
controller and power supply and two 
200k drives which will be available in 
this country by the time you read this. 
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But there are 20,000 NewBrains out 
there, in Greece, Spain, Scandinavia, 
Saudi Arabia, and many other coun¬ 
tries. The evidence is growing that the 
machine is beginning to fulfil the 
potential both in business and educa¬ 
tion that it showed in the early days 
when it was scheduled to be the BBC 
Micro. 

In fact, if Grundy hadn't collapsed, 
the NewBrain would have become the 
Norwegian schools' micro late in 1983! 

User Groups 

Probably the most healthy NewBrain 
User group is in Cambridge. Run by 
ex-Grundy software engineer Gerald 
McMullon its substantial first news¬ 
letter includes a history of the machine. 
McMullon identifies the beginning of 
the end for Grundy in November 1982, 
when the marketing department was 
promising expansion units and re¬ 
search and development couldn't 
come up with them! The newsletter 
also contains an in-depth look at the 
operation of the new disk modules and 
excellent reference information on 
dealers and suppliers, together with 


routines to use. 

There are only two books on the 
NewBrain. One, just out, is called 
Getting more from your NewBrain by 


Andrew Pepper and Michele Clark. The 
other, entitled The NewBrain Dissected 
by John Braga, is reviewed below. 


Review by Gerald McMullon, 
Cambridge NewBrain User Group 
The intention of Braga's book, The 
NewBrain Dissected, is to provide a 
supplement to the handbook and 
software technical manual, not a 
replacement. It won't teach you how 
to write your own Z80 routines, or go 
intogreatdetail on howto write better 
programs. What it does do well is 
explain how and why the NewBrain 
works. 

The style is concise and often 
amusing. The structure of the book 
follows the lines of division between 
the NewBrain ROMs, with detailed 
explanations of the operating system, 
input/output system and Basic. The 
graphics and maths packs are discus¬ 
sed, but not in depth. 

The memory map is thorough but 
contains some errors, mostly minor 
and yet confusing. For example, the 
start and end address of the Basic area 
is different on my machine. This may 
be because Braga was using an early 
model A. In fact there are half a dozen 
issues of the ROM: the first series has 
three common issues, 1.4, 1.9 and 
1.91 — most UK users have 1.91. 
Braga has not checked different oper¬ 
ating system issues, or checked with 
AD standards. 

Many of the quirks of the system are 
mentioned, but not explained in de¬ 
tail, thus often posing more questions 
than answers. Unless a sequel is 
planned? In fact much of the apparent 
redundancy of the system is utilised 
by expansions: the remaining dead 
ends could now be tidied up. 

Parts of the ROM are disassembled 
and well commented in the book. 
However, fully commented source 
listings have been available for sever¬ 


al months now, so more could 
perhaps have been revealed in this 
book. 

The chapters on the workings of 
NewBrain Basic are among the best 
explanations I have read. I should 
have appreciated more routines by 
way of explanation, particularly about 
handling Basic strings under machine 
code. 

The sample programs (in assemb¬ 
ler listings) include a French keyboard 
emulator, a monitor and a renumber 
for Basic, as well as several other 
routines used to illustrate points 
made in the text. Some mistakes are 
printed in my review copy, but I 
understand that corrections have now 
been made. Anyone who bought an 
early copy can obtain substitute 
pages from the publishers. By extract¬ 
ing routines from within the sample 
programs you can acquire some 
useful routines to use in your own 
programs. 

Details of the character ROM format 
are given, leading to another sample 
program, a character generator. It is 
suggested that a word processor 
could be written based on the 
graphics screen and using graphics 
dumps, but this is not really practical 
on the standard NewBrain. A possible 
use though would be to design 
chessmen or spaceships for use in a 
machine code program. 

The book ends with a somewhat 
muddled overview of the disk and 
paged memory system. The technical 
notes for these modules was in fact 
still under review in August '83, which 
partly explains this, but information 
on the CP/M system has not changed 
much since February '83. 

This could have provided a neat 


way of emphasising the real beauty of 
the NewBrain operating system. It is 
by this mechanism that Basic is able to 
access the disks. Facts might have 
been included — for example, device 
12 (the new default back-up device for 
disks) behaves exactly like devices 1 
and 2 with only two adjustments: 
CP/M restricts file names (NewBrain's 
handling is more flexible than 
CP/M's); andthereisa new set of error 
numbers (151 instead of 131). 

To the NewBrain, CP/M appears as 
another user program like Basic (a 
rather poor one, in that page zero is 
messed up and is very limited in the 
number of peripherals that it can 
access simultaneously). 

Nonetheless, these criticisms need 
not worry you if you are contemplat¬ 
ing buying the book — it is concerned 
mainly with the unexpanded 
machine, and the principles are ap¬ 
plicable to expanded machines even if 
the detail is missing. 

The one main omission is that no in- 
depth study of the high resolution 
graphics is offered. It would have 
been interesting to learn more about 
the way high-res screens are parasitic 
on the text screens, how they can be 
250 lines long and why they cannot all 
be accessed on the standard system. 
Help on how to interface graphics to 
Z80 code would also be useful — after 
all, it is Basic that slows the graphics 
down. 

I have intended to make my criti¬ 
cisms constructive, because I recom¬ 
mend this book to you if you'd like to 
learn more about the workings of 
'Brains, and if, like me, you appreciate 
as much help as you can get in 
understanding the software technical 
manual. 
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IN FOCUS 


Reliability 

In PCW's Benchtest of the NewBrain, 
(July 1982), reviewer Dick Pountain 
noted that'the quality of construction is 
remarkable at the price'. PCW decided 
to see if the proof of the pudding was in 
the lack of repairing, and asked Tim 
Parsonson of AJ Electronics, who 
specialises in repairs and upgrades to 
the machine, to provide an appraisal 
from workbench (see below). 



FourROMprogramscanplug into the Micropage 


NewBrain appraisalbyAj 

Electronics 

AJ Electronics' knowledge of the 
machine was limited to the reviews, 
and with that limited information we 
were thrown in at the deep end. 

The first problem we encountered 
was how to get inside the beast. The 
screws which retain the power supply 
regulator transistors to the heat sink 
locate into nylon bushes which are 
glued onto the transistors. If the glue 
survives the removal of the screws, 
then a temporary heat sink must be 
provided while the machine is run 
'open' or the glue melts. If all else fails 
then the bushes will almost certainly 
drop off when the screws are re¬ 
placed. We still battle against this 
problem. 

Once you are inside, the quality of 
construction is very high. Considering 
the price of the machine the standard 
of components used is excellent. 
Although densely packed, with appro¬ 
ximately 100 chips (the NewBrain 
doesn't use uncommitted logic array), 
the boards respond well to repairs. 
This is not so true of the disk 
controller, on the basis of a small 
sample. 

Having repaired a few NewBrains 
and used one for a while, we soon 
began to wonder why anybody ever 
uses anything else: an opinion 
seemingly shared by the many users 
we have talked to since the demise of 
Grundy Business Systems. 

A few problems remain, however. 
In the early days a large number of 
faulty cassette leads were in circula¬ 
tion and some machines still find their 
way to us with 'tape loading prob¬ 
lems'— sadly, customers all too often 
neglect to include their lead, when in 
fact 95% of tape faults can be traced 
back to either the leads, the cassettes 
or incompatible recorders. A small 
modification to the tape input can be 
carried out which makes it more 
flexible. 

Incidentally, tweaking the sensi¬ 
tivity controls at the back of the 
machine will not improve tape load¬ 


ing, since the controls are on the 
output side of the circuits. So, if you 
must fiddle, do it when saving, and 
remember the controls require a 
feather light touch or they collapse. 

At this point, an appeal to you, the 
reader — even the professionals can't 
solve them all! Some time ago we 
received a NewBrain for repair which, 
on investigation, was found to return 
a TOP of 190 bytes and a FREE of 63454 
instead of 32768 and 30378 respec¬ 
tively. All efforts on our part to repair 
the beast failed miserably and it now 
smoulders in a corner. So, if anyone 
out there knows the answer, please 
send it to PCW's communications 
column. 

The most taxing faults to locate are 
those failures to boot: that is, the 
magic words 'NEWBRAIN BASIC 
READY' never appear on your moni¬ 
tor, and in the case of the AD the VF 
line display flashes meaningless 
hieroglyphics at you for ever. These 
problems revolve around the power- 
up sequence which downloads the 
alterable system parameters from 
RAM, checks for external ROM and 
tests all RAM locations. This is very 
useful, since if ever a faulty RAM's 
location is identified the system 
modifies TOP to be one below the 
fault. PEEKing and POKEing above 
TOP will then generally reveal which 
'bit' is stuck, and hence which RAM 
chip is faulty. This is fine until the 
failure occurs low down in memory 
and the system parameters fail to 
download correctly, leading to the 
never ending power-up. 

The sequence may fail, however, 
for other reasons. One is that the 
mod resistor on the internal power 
supply, intended to ensure that said 
supply starts correctly, has dropped 
off (not so uncommon as you might 
think). Another is the pull-up resistor 
on the 128k ROM (when fitted) wear¬ 
ing through the anodising on the 
heat sink because it is too long by a 
whisker (anyone who has seen the 
inside of a NewBrain will confirm 
that there's hardly room to swing a 
microbe there). 


One of our favourite problems 
from the early days was the loss of 
character set 2. Those not initiated 
into the mysteries should be told that 
the NewBrain has four keyboard 
addressable character sets. All four 
of them are contained in one ROM, 
so why only lose one? Well, as it 
turned out, the character generator 
ROM sits close to one of the screw 
holes in the main circuit board. 
When the screws are inserted one 
pin of the chip can get trapped under 
the screw and hence shorted to Ov. 
Simple, when you know, how . . . 

The worst of this kind of fault is the 
'bent under pin', when one leg of an 
chip folds under, instead of going in, 
and rests on top of the board. The 
resulting contact will survive for a 
while before becoming intermittent. 
Often the only way to identify these 
'faults' is with a magnifying glass 
and a sharp eye. 

I should say at this point that what 
is beginning to sound like a cata¬ 
logue of disasters is not really. In fact 
the genuine failure rate of the New¬ 
Brain is around 3%, which is pretty 
good for any kind of machine. 

While Grundy was still with us it 
was extremely helpful. Those ex¬ 
members of staff with whom we are 
in contact continue to assist. 

The arrival of the add-ons, a post 
GBS development, has brought with 
it a new crop of problems, not only 
faults in the new units but in New¬ 
Brains which worked beautifully on 
their own but now fail with peripher¬ 
als. My favourite so far has to be the 
50-way expansion connector with 
one pin made from a particularly 
non-conductive plastic! But that's 
another story. 

To sum up: if you already own a 
NewBrain, congratulations. If you 
don't, don't be put off by what I've 
said. Remember we're in the repair 
business, so if anyone is in a position 
to go off a machine, we are. Despite 
having repaired more NewBrains 
than anyone else in Britain we still 
think it's a great machine! 
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In 1977 Consultants in Office Pow¬ 
er (COP) started work on a database 
processor to take advantage of win¬ 
chester disk technology and the ex¬ 
ploding market for microcomputer- 
based systems. When the NewBrain 
appeared in 1982 COP went for it, the 
result being the OfficeBrain, laun¬ 
ched in April 1983. The OfficeBrain 
consists of a 5 or 10Mbyte winches¬ 
ter with a NewBrain attached, and 
workstations can be any other mic¬ 
ros from a ZX81 to an Apple, or any 
combination thereof. Each worksta¬ 
tion is interfaced to the OfficeBrain 
via an RS232 port. The unit itself sits 
comfortably on a desk (8in x 11 in x 
23in), and weighs in at under 201b. 
The OfficeBrain with the 5V4in win¬ 
chester plus four serial ports at 9600 
baud costs £2800. 

Two happy users of the system are 
Neil Hampson and Derek Farr. Until 
recently 16-year-old Neil was a school¬ 
boy who did spare-time labouring 
duties at a timber yard in Willenhall 
near Birmingham. When his boss de¬ 
cided to computerise front desk order¬ 
ing and stock control he chose the 
OfficeBrain and, hearing that Neil was 
a ZX81 owner, asked him if he could 
write the OfficeBrain software. 'We 
have over 3000 stock items/ said Neil. 
'I was sent down to COP and it gave 
me the thumbs up, so I've now left 
school to be a full-time programmer.' 

Another enthusiast is Derek Farr, 
manager of a market research com¬ 
pany in London. He was the first in the 
field, in 1981, to use micros for tele¬ 
phone research, and now has 16 New- 
Brains linked to an OfficeBrain. 

Traditionally telephonists with pen 
and paper conducted phone inter¬ 
views. With the OfficeBrain and soft¬ 
ware which we have helped to de¬ 
velop, our interviewers can set up 
questionnaires, conduct an interview 
with screen prompts and immediate 
response input to OfficeBrain mem¬ 
ory, and last but not least analyse the 
data in store immediately. The soft¬ 
ware selects the next appropriate 
question according to the last re¬ 
sponse. The saving in paper alone 
quickly paid for the system, and since 
interviews are conducted more swiftly 
we save on phone bills as well. We've 
just completed 10,000, 45-minute in¬ 
terviews using our sixteen NewBrains 
interfaced to the OfficeBrain, at a price 
that competitors using traditional 
methods can't hope to match; and our 
results can be prepared without the 
bind of keying in data from paper 
questionnaires.' 

On the peripherals front, a serial to 
parallel convertor is available from 
Cambridge based Tyepro Ltd. Using 
an onboard clock generator and 
CMOS technology the grey plastic unit 
enables NewBrainers to use Centro¬ 
nics printers. PCW tested the unit, 
which worked well with an Epson 
printer, but only after tweaking a 
screw on one of the resistors in the 


unit. Director Ian Tyes said that 
although the units are preset, vibra¬ 
tion during transit can cause the 
screw, which controls the output fre¬ 
quency, to turn out of true. The unit 
needs only a 9v battery and comes 
with Centronics and NewBrain plugs 
fitted. A set of dip switches provides a 
range of input baud rates: one switch 
for each speed. The unit costs £49.95. 



TyePro Centronics convertor 


A universal unit, suitable for a range of 
micros, is also available. 

Another Cambridge firm, GFG Mic¬ 
rosystems supplied us with its Micro¬ 
page unit. This is a slim interface that 
plugs into the NewBrain's expansion 
port and takes up to four pre¬ 
programmed ROMs. It is well pre¬ 
sented in a cream enamelled metal 
case to match the colour of the New¬ 
Brain itself. My review unit came 
complete with three programs on 



chip, Typing Master, Memopad and 
Chessboard. 

To use the unit, you plug it in before 
power-up. The operating system 
notes that it is there, and the Micro¬ 
page then offers the user a five point 
menu. Selections 1 to 4 refer to the 
programs in the four EPROM slots, 
while 5 takes you back into NewBrain 
Basic. Access to the slots is by un¬ 
doing two screws and sliding the guts 
out of the metal case. 

Apart from the fact that once you 
choose option 5 you cannot go back to 


select one of the EPROM programs, 
the unit is a joy to use — no more 
waiting for programs to load from 
tape. 

Of the programs supplied, my 
favourite was Typing Master. Written 
by Anthony Ashpitel, who has ver¬ 
sions of the program out on other 
machines including the BBC, it takes 
you through from 'looking at the keys 
typing' to touch-typing at a range of 
speeds from slow to the apparently 
impossible. 

A first menu offers 'sight and type', 
touch-typing, practice exercises, a ses¬ 
sion monitor and an exit escape route. 
A sixth option, which I found by luck 
as it isn't offered on the screen, pro¬ 
vides a further eight options to change 
printer baud rate, display special 
keyboard tests and set the tutor to use 
different NewBrain character sets. 

This last is an excellent idea since 
you can learn how to get those special 
characters without referring to the 
handbook, so I asked Gerald McMul- 
lon of GFG why it wasn't on the menu. 
He said that the author of the program 
had made it a condition that the 
NewBrain version be exactly the same 
as versions for the other machines, 
and so GFG was not allowed to refer 
to the presence of the sixth option on 
the screen or in the documentation. 
This strikes me as very unreasonable 
on the part of Mr Ashpitel, since it 
deprives NewBrain owners of a valu¬ 
able (and unique) feature. 

Exit from any of the Micropage 
programs is via the stop key, which 
causes a 'want to quit?' message to 
appear on the VF display of AD New¬ 
Brains (and I assume on the screen of 
As). The Micropage sells for £34.95. 

Finally, on the peripherals front, 
Kuma has brought out a NewBrain 
modem interface which permits soft¬ 
ware selection of any baud rate and 
comes with all the handshakes neces¬ 
sary for comms work. It provides the 
NewBrain with two independent 
RS232 ports which give access to any 
other equipment using the same stan¬ 
dard. Unlike the existing ports on the 
NewBrain they are fully autonomous 
and allow rapid data transfer on both 
channels without the screen blanking 
and flicker that goes with the New¬ 
Brain's own ports. Kuma supplied 
PCW with a review interface, which 
worked well with a Dyneer D14 daisy- 
wheel printer. 

Unfortunately we were unable to 
test it with a phone modem. As soon 
as we do we'll give you the result. The 
interface sells for £69.50, with external 
power supply at £6.95 extra, both 
excluding VAT. 

That's it for this month: we'll finish 
our look at the NewBrain revived next 
month with a review of a wide range 
of software innovations from all the 
leading NewBrain software com¬ 
panies, including a sneak preview of 
what Tradecom has in store on the 
software front. im 
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C ft S E STUPE 

Appication portaUHv 


Systems Unjoin hats implemented^ its comprehensive accounting; software, 

SunAccount, under a range Woperatmg systems on rnany different machines. 

John Pemberton, managing director, describes tffe method of using the 

same version of source code in all instances. 


Our principal design requirement was 
to produce a range of microcomputer 
accounting systems with the highest 
possible specification. To recover the 
very large investment involved, it was 
decided that the software would be 
implemented across a wide range of 
operating systems. Ideally, the source 
programs would remain unchanged as 
they were moved between operating 
systems — a truly portable design. 

Cobol provided the greatest measure 
of compatibility between operating 
systems. When Systems Union com¬ 
menced development three years ago. 
Micro Focus' religious adherence to the 
Ansi Cobol standard, while frustrating 
in some instances, guaranteed few 
concessions to operating system 
variations. 

The goal of portability has now been 
achieved and the same version of 
source code is used in all instances. 

Portability between different 
machines running the same operating 
system was found to present no prob¬ 
lem: portability between operating 
systems required further considera¬ 
tion. This article is a description of the 
design considerations involved. 

File naming 

Given the use of Cobol, the initial and 
perhaps most obvious difference be¬ 
tween the operating systems is the 
difference in the structure of filenames. 
For example, the structure of the whole 
Tile identifier' for CP/M type operating 
systems (including MS-DOS and PC- 
DOS), Id's DRS20 and Unix respective¬ 
ly, is as follows: 

a:filename.ext 

n-cat.filename.ext 

/usr/filename 

The structure of the last part of the file 
identifier adopted as a standard was an 
eight character filename, followed by 
V, followed by a three character exten¬ 
sion. All the operating systems envis¬ 
aged would accept this. 

The prefix to the filename presents 


more of a problem. This was solved by 
providing a screen upon which the user 
or the dealer, at the time of installation, 
could specify the entire prefix. This is 
stored on disk and retrieved by the 
system when it is to be applied. 

Ansi Cobol provides a single data 
name within which the programmer 
has to construct the whole file identifier 
from its several parts, and source code 
must be provided to perform this 
function. SunAccount achieves this by 
use of a Cobol subroutine, accessed by 
a CALL statement when the file is 
opened (see Fig t). 

It is unlikely that the generality of this 
solution to file naming will be chal¬ 
lenged. If it is, an enhancement to the 
one file naming routine is all that will be 
required. 

File status handling 

This solution is applied throughout the 
system. In fact, the module which 
performs file naming also performs all 
file handling (such as OPEN, CLOSE, 
READ, WRITE) of the major files by 
CALLs from the application programs. 
Screen handling, device handling, and 
document formatting are all processed 
in the same manner by CALLs to 
subroutine modules. The use of stan¬ 
dard subroutines for the whole system 
discourages tampering in order to 
provide minor local variations in 
procedure. 

The file handler module encompas¬ 
ses another operating system variant: 
different values contained in the 
second byte of FILE STATUS when a 
disk access has failed. Each FILE STA¬ 
TUS failure to be detected is given a 
data name, such as FILE NOT FOUND or 
DISK FULL. A COPY file is created which 
contains these data names and the 
numeric values assigned to them for 
the particular operating system. It is 
therefore the data name which is tested 
by the software, not the numeric value: 
operating system variants are accom- 
modatd by minor edits to the one COPY 
file. 


Memorysize 

After designing solutions to the prob¬ 
lems of file handling, the next major 
problem was fitting an advanced speci¬ 
fication system into the memory 
offered by an 8-bit computer. The worst 
case is MP/M-II which only offers 48k of 
memory for programs. This includes 
the Cis Cobol run time system which 
itself occupies some 30k. 

Fortunately the design of the prog¬ 
rams is modular, adopting the conven¬ 
tional strategy of a menu program 
which CALLs a program performing an 
individual function when that function 
is selected on the menu. Even so, after 
allowing 6k for the menu and file 
handling programs — which must be 
loaded all the time to achieve a 
reasonable response time — only 12k 
was available for each function 
program. 

Staying within this design brief 
accounted for a significant proportion 
of the development time. It's a frustrat¬ 
ing requirement but it is necessary if the 
software is to be made available on 
8-bit systems. Theonly relief is afforded 
by the ability to segment sections of the 
Procedure Division. In 16-bit systems 
this segmentation is removed to en¬ 
hance processing speed. 

Run time subroutines 

The temptation is always present to 
implement the features which Ansi 
Cobol does not provide, or provides 
inefficiently, by use of assembler or 'C' 
routines embedded in the Cobol run 
time system. Micro Focus Cobol sup¬ 
ports this feature, and it would be an 
admirable solution, if it were not for the 
requirement to transport the code to 
other operating systems. Unfortunate¬ 
ly, the run time subroutines would have 
to be written all over again, or it might 
be impossible to implement the fea¬ 
tures at all under another operating 
system. It was therefore decided not to 
use this feature. 

One exception has to be made to 
overcome CP/M's inability to reset the 


204 PCW 















































disk system to recognise when a 
diskette has been changed. This routine 
does not spoil the portability, since 
it is only applicable to the CP/M 
implementation. 


Another exception enables today's 
date to be read in from the host 
operating system, where the operating 
system has this capability. 

The SunAccount system determines 


whether to use these routines by 
reading a flag on an installation file to 
reveal what operating system it is 
running under. 

Indexed sequential 

Indexed Sequential files presented two 
problems when portability was first 
attempted. These resulted because 
Indexed Sequential organisation is 
achieved differently by the Micro Focus 
run time system under different operat¬ 
ing system implementations. 

Under CP/M (and MS-DOS, PC-DOS) 
two files are created, a data file and an 
index file. It is possible to ignore the 
index file, redefine the data file as 
Sequential organisation and read just 
this file. In particular, when unindexed 
access is sufficient, this gives much 
faster access to the records since no 
reading of the index file is necessary. 
This mechanism will result in records 
being obtained out of key order unless 
the file has been written sequentially 
and has never been updated. 

The problem is that Indexed Sequen¬ 
tial organisation is not achieved in the 
same way under operating systems 
such as Unix, Xenix and DRS20, be¬ 
cause the indexes may be stored 
differently and the technique will not 
work. For complete portability it should 
therefore not be used. 

The second problem arising from the 
different physical organisation arises 
when Indexed Sequential data files that 
are part of the application are copied 
from one operating system to another. 
The files can be copied, but they may be 
meaningless to the run time system on 
the target machine because the index 
data is recorded differently. The solu¬ 
tion is to include a program to convert 
the files to one of the Sequential 
organisations — which have almost 
universal formats; this program is run 
before the files are copied. When the 
files are received by the target operat¬ 
ing system, the program must convert 
the files back again to Indexed Sequen¬ 
tial organisation. 

Cis Cobol v Level II Cobol 

When the design was commenced 
Level II Cobol was still on the drawing 
board. The software was therefore 
written in Micro Focus' earlier language 
Cis Cobol. 

However, on some of the 16 and 
32-bit machines only Level II Cobol is 
offered. It has therefore been necessary 
to compile the application code with 
this language. This did not present any 
problems, since the golden rule for this 
compatibility was adhered to, which is 
not to use any reserved words in Level II 
Cobol in the Cis Cobol source, in 
accordance with the published list. 

Conclusion 

On 8, 16 and 32-bit machines the 
response times are satisfactory, to say 
the least. This alone justifies the effort 
that has gone into producing a trans¬ 
portable design. rerrn 


IDENTIFICATION DIVISION. 

PROGRAM-ID. FILE-NAMER. 

★ 

* This program module is given the constituent parts of 

* a file name by the calling program. It prepares from 

* these the full file name on disk, and returns it to 

* a calling program. 

* 

DATA DIVISION. 

* 

WORKING-STORAGE SECTION. 

* 

01 CONCATENATED-FILE-NAME PIC X(22). 

01 CONC-CHARA PIC X OCCURS 22 

REDEFINES CONCATENATED-FILE-NAME. 

77 CONC-CHARA-NO PIC 99 COMP. 

* Concatenated file name built in this area from its 

* constituent parts 

* 

01 PART-FILE-NAME PIC X(ll). 

01 PART-CHARA PIC X OCCURS 11 REDEFINES PART-FILE-NAME. 

77 PART-CHARA-NO PIC 99 COMP. 

* Working area for constituent parts. It must be at least 

* one character longer than longest part it is to contain 

* in order to avoid subscript overflow during processing. 

* This is to ensure that the space character, used to test 

* for the end of the part, is always present. 

* 

01 FILE-EXT-WITH-SEPARATOR. 

02 FILE-EXT-SEPARATOR PIC X VALUE ".". 

02 FILE-EXT-WITHOUT-SEPARATOR PIC X(3). 

* Working area for file extension 

* 

LINKAGE SECTION. 

* 

01 LINKAGE-DATA. 

02 FILE-PREFIX 
02 FILE-NAME 
02 FILE-EXT 
02 DISK-FILE-NAME 

* 

★ 

* 

PROCEDURE DIVISION USING LINKAGE-DATA. 

* 

MAIN SECTION. 

************** 

* 

MAIN-PROCESS. 

* Include File Prefix 

MOVE FILE-PREFIX TO CONCATENATED-FILE-NAME. 

* Include File Name 

MOVE FILE-NAME TO PART-FILE-NAME. 

MOVE 1 TO CONC-CHARA-NO, PART-CHARA-NO. 

PERFORM FILL-FILE-NAME. 

* Include File Extension 

MOVE FILE-EXT TO FILE-EXT-WITHOUT-SEPARATOR. 

MOVE FILE-EXT-WITH-SEPARATOR TO PART-FILE-NAME. 

MOVE 1 TO PART-CHARA-NO. 

PERFORM FILL-FILE-NAME. 

MOVE CONCATENATED-FILE-NAME TO DISK-FILE-NAME. 

* 

EXIT-PROGRAM. 

EXIT PROGRAM. 

* 

FILE-NAMING SECTION. 

********************* 

* 

FILL-FILE-NAME. 

* Inserts and left justifies parts of file name 
IF CONC-CHARA(CONC-CHARA-NO) NOT = SPACE 

ADD 1 TO CONC-CHARA-NO 
GO TO FILL-FILE-NAME. 

PERFORM FILL-NAME-CHARA. 

* 

FILL-NAME-CHARA. 

* Moves individual characters of parts into file name 

MOVE PART-CHARA(PART-CHARA-NO) TO CONC-CHARA(CONC-CHARA-NO). 
ADD 1 TO CONC-CHARA-NO, PART-CHARA-NO. 

IF PART-CHARA(PART-CHARA-NO) NOT = SPACE 
GO TO FILL-NAME-CHARA. 

Fig 1. Call subroutine 


PIC X(10). 

pic x(8). 

PIC X(3 ). 
PIC X(22 ) . 
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THE INDUSTRY STANDARD 




At last you can have real print performance from 
your ZX Spectrum with the Kempston Centronics 
Interface. As the Interface allows you to link your ZX 
Spectrum to any of a vast number of printers with an 
industry standard centronics input, you can choose the 
printer that suits your needs - from high speed dot 
matrix to professional letter quality printers 

We recommend all Epsons, NEC, TEC, all Seikoshas, 
OKI Microline, Tandy GP115/Oric MCP 40, Star DP 510, 
Shinwa, etc. 



The Kempston Centronics Interface recognises the 
LLIST and LPRINT commands and will allow print width 
selection from 32 characters to full width. Word 
processing is now possible by using a software 
package such as Tasword Two (Price £13.90), available 
from Kempston, you can display 64 characters per line 
on screen which is ideally suited to A4 size paper 
allowing you to print letters, lists, documents etc. 


Interface compatible software available for business, 
professional and serious applications. Send for 
detailed list now! 


Now Available 

Interlace E' - Incorporating its own EPROM Dispenses with the need 
to load software before use, the Interlace simply plugs in and oilers 
a menu an screen so you can select mode of operation The Interlace 
recognises COPY command directly, ie LLIST. LPRINT, and COPY and 
can be switched from text to Hi-Resolution by simple key strokes 
(At present text mode operates on all printers Hi-Res mode is only 
available for Epson. Shinwa, Star DP 510 and Seikosha GP 250X 
Further printers will be accommodated soon Please enquire for 
details) No other Interlace can olfer these lacilities combined! 

Order early to ensure delivery ONLY £ 59.50 inclusive 


Full screen dump to a high resolution printer is also 
possible, supporting software is supplied with the 
Interface for the Epson and Seikoshasrange 

If your need is more than just a printer the Kempston 
Centronics Interface is fully compatible with the Roland 
DG DXY 100 X - Y Plotter. This is ideal for graphics, 
graphs, drawing as well as business, scientific and 
engineering applications, as the X - Y Plotter takes up 
to A3 size paper and can accommodate pens of many 
different colours. 

The Kempston Centronics interface simply plugs into 
the ZX Spectrum expansion port. A one metre ribbon 
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cable then connects to the printer or plotter of your 
choice. All driving software (including high resolution 
dump) and full instructions are, of course provided, 
complete with a six months guarantee. 


Available from 


sgejEtiiiiifn 


COMPUTER CENTRES 


AND WH SMITH 


or direct from 


KEmpsron 


MICRO "ELECTRONICS 


Unit 30. Singer Way, Woburn Road Industrial Estate, 
Kempston. Bedford Tel Bedford (0234) 856633 
Telex No: 826078 KEMPMI G 


All prices include VAT and P 8t P. 
Overseas orders please add £4.00 P & P 

TRADE ENQUIRIES WELCOME 
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Springer Software 


Under this heading Springer-Verlag publishes system software and scientific application 
software for microcomputers. Developed by leading experts in the field, and imple¬ 
mented on today’s most widely used microcomputers, these software tools represent the 
state of the art in microcomputer programming, advanced research results, and modern 
concepts realized in useful and reliable products. 

If you are interested in a 



Native code compiler 

based on CP/M-86 or 
MS-DOS for: 

• IBM-PC 

• Sirius/Victor 9000 


based on a system similar to 
UCSD*-Pascal for: 

• Apple II, He, III 

• IBM-PC 

• Sage II, IV 


P-code compiler 


*UCSD-Paseal is a trademark of the Regents of the University of 
California. 


or in a 


Prolog interpreter for 


• IBM-PC (MS-DOS) 

• IBM-PC (CP/M-86) 

• Cadmus 9000 with UNIX* 


*UNIX is a Trademark of Bell Laboratories 


please write 


to Wissenschaftliche Information, Frau B.Gohring 
TiergartenstraBe 17, D-6900 Heidelberg 1. 


Springer-Verlag 



We will send you a detailed brochure by return post. 


Springer-Verlag Berlin Heidelberg New York Tokyo 




DON'T WASTEYOUR MONEY BUYING 
GAMES SOFTWARE-WRITE YOUR OWN 


If you subscribe to Personal 
Computer World this month you will 
receive not only 12 issuesof the best 
micro magazine in Europe just as 
soon as it comes off the presses, but 
you will also get a FREE copy of 
David Levy’s book Computer 
Gamesmanship. worth£7.95. 

ComputerGamesmanship was 
written by chess champion and 
programming expert David Levy 
and it will show you how to create 
your own structured games and 
baffle yourself with challenges 
more demanding than anything the 
software companies have thought 
up. It isone of the popular seriesof 
books published by PCW in 
association with Century 
Communications. 

To get your copies of PCW and your 
FREE copy of Computer 
Gamesmanship, all you have to do is 
fill in the subscription order 
opposite and send it off to us. Lucky 
existingsubscriberswhowantto 
take advantage of thisoffer can do 
so by just extending their 
subscriptions for another year. 
DON'TWAIT. GETYOURCOPY 



NOW—BEFORETHEYRUN OUT. 


-.Personal. ^ -Personal- j/*£gagSL.I r 

Compute: Compute] Computei 

^Personal* ^ ^Personal, 

Compute Compute: 

Compote? 
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v 
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Personal Computers from Fujitsu. Japan’s Leading Computer Manufacturer. 


Think of microtechnology and you think of Japan. The undisputed 
leaders and innovators. The home of virtually every world-famous name in the 
field. 

At the heart of all microtechnology is the computer. And Japan’s leading 
computer manufacturer is Fujitsu. We make everything from one-chip micros to 
large-scale systems. 

Now, Fujitsu are launching their personal computers in Britain. And 
because we manufacture all our components ourselves, we can offer superb 
personal and business systems at competitive prices. 

We are making a long term commitment in Britain. And we’re looking for 
dealers. Dealers who are experienced and well supported. Dealers who wish to 
make a long term commitment for a solid future. 

We’re going right to the top. Make sure you’re there with us. 



FUJITSU MIKROELEKTRONIK 1 Curfew Yard,Thames Street, Windsor, Berkshire SL41SN. Telephone number 07S3S 505S1. 













CLEARLY A BETTER 
WAY TO VIEW THE 


FACTS TN BUSINESS 






Now you can transform even the most obscure facts into 
high-quality, multi-colour A4 sheets or overhead projection 
transparencies, making the Pixy Plotter the ideal aid for all 
kinds of business presentation. 

With the new 3-pen Pixy Plotter you can turn your facts 
and figures into meaningful pie charts, 
flow charts, bar graphs, even circles, 
arcs and spirals easily and quickly. 

And with the automatic pen change 
you can achieve up to 8 brilliant 
colours to create an extra dimension 
for reports and presentations. 

With its sleek, compact design, it’s 
the ideal companion for any popular 


_ 


ACTUAL / PROJECTED 
SOLES FORECAST 


desktop micro, only requiring standard available software to 
drive the plotter. 

Its low cost now puts professional quality plotting within 
the reach of even the smallest of businesses. 

There’s never been a better way to put colourful pen to 
paper (or film). 

Why not get a fuller picture of what the 
new Pixy Plotter can do, from your 
nearest distributor or send for our free 
colour brochure. 


min 


Manncsmann Tally Limited, 

Molly Millars Lane, Wokingham, 
Berkshire RG11 2QT. Tel: (0734) 788711. 
Telex: 847028. 


MANNESMANN TALLY 


PIXY PLOTTER 

CREATING THE RIGHT IMAGE FOR BUSINESS 


U.K. DISTRIBUTOR C. K. SUPPLIES LTD. WESTON-SUPER-MARE (0934) 515805 516246 


IRISH DISTRIBUTOR CARA DATA COMMUNICATIONS DUBLIN 429666 



















































RELOCATABLE 

CODE 

Rois Harder of Vancouver 
thinksthat machine code 
documentation should 
indicate whether or not the 
code is relocatable and that, 
if it isn't, the addresses that 
would need changing, on 
movingthecode, be clearly 
marked. 

Sub Set documentation 
standards (last printed in full 
in May'83) state whether a 
routineisClassI orClass2. 
Class 1 routinesare 
re-entrant (usable by part of 
theprogram interrupting 
anotherpartofthe program 
that was using it), operate 


correctly whereverthey are 
located in memory, do not 
altertheirown instructions 
and return unalteredall 
registers and flags except 
thosedeclared as being used 
to pass information to and 
fromthe routine. Other 
routinesareClass2. 

All Class 1 routinesare, 
therefore, relocatable but so 
are most of our Class 2 
routines. No actual 
addressesaregiven in Sub 
Set routines because it's 
simply not practicable to 
allocate memory forthem to 
suit many readers. The only 
SubSet routinesnot 
relocatable are those 
containing jumps to absolute 
addresses, which areshown 
asYYYYinthe machine code. 


6502 BUBBLE 
SORT 

ALSORTfrom DennisMayof 
London sorts a list of strings 
heldcontinuously in 
memory into alphabetical 
order. A string bubblesort of 


this kind was last done in Sub 
Setin May 1982. BSORTfor 
the Z80 was, surprisingly, 
just as long as the 6502 
ALSORT. 

Bubblesortshave 
acquired the reputation of 
inefficiency. They are slow 
compared to other sorts such 
as the Shell sort or the 


{» RANDOM - Random Number Generator 

;/ CLASS: 2 (Code not position independent because of 
;/ absolute addressing of 3-byte RAM storage) 

;/ TIME CRITICAL?: No 

;/ DESCRIPTION: Call to SEED seeds a three-byte Random 
;/ Number Store in RAM. 

;/ Call to RANDOM generates new Random Number. 

;/ ACTION: SEED stores the contents of the R register in the 
$/ three bytes of store. RANDOM exclusive-ORs bit 3 

;/ of the middle byte with bit 0 of the first byte. 

;/ This bit is then rolled into bit 0 of the third 

{/ byte and the other two bytes rolled up one bit. 

/ This action is repeated 16 times. 

/ SUBr DEPENDENCE: None 

/ INTERFACES: Three-byte store in RAM. 

/ INPUT: None 

{/ OUTPUT: New Random Number in the Pnd and 3rd bytes of store. 

;/ REGISTERS USED: None 
;/ STACK USE: 6 


5/ LENGTH: 

}/ PROCESSOR: 


RANDER: 

DBFS 

3 

{random number stora. 





SEED: 

PUSH 

AF 

; save 



F5 




PUSH 

BC 

.-registers 



C5 




PUSH 

HL 

;on stack. 



B5 




LD 

HL,RANDER 

;get stora address 

in 

HL. 

21 

YY 

YY 


LD 

B.O 

{fill the three 



06 

03 


SEBDA: 

LD 

A, R 

{bytes 



ED 

5F 



LD 

<HL),A 

{with the 



77 




INC 

HL 

{contents of 



23 




DJNZ 

SEEDA 

;tha R register. 



10 

FA 



POP 

HL 

{restore 



B1 




POP 

BC 

sail 



Cl 




POP 

AF 

{registers, 



FI 




RET 


{and return. 



C9 



RANDOM: 

PUSH 

AF 

{save 



F5 




PUSH 

BC 

{registers 



C5 




PUSH HL 

:on stack. 



15 




LD 

HL, RANDER 

{get store address 

in 

HL. 

21 

YY 

YY 


U ) 

B.+16 

{repeat 16 times: 



06 

10 



PCW SUBSET 

This is yourchance to help builc[a library of general-purpose 

routines, documentedto tjiestandards we have developed 

togetherni thisseries. The documentation enables you to 

use the routines, even if you don't understand the code. You 

cari contribute a Datasheet, improve ordevelop one already 

printed^rtranslatethei^^nofagoodideafromone 

processortoanother^ PCW will pay for those contributions that 
achieveDatasheetstatus. Contributions (for any of the popular processors) should be sent to 


4E 


23 


7B 


CB 

39 

CB 

39 

CB 

39 

A9 


23 


IF 


CB 

16 

2B 


CB 

16 

2B 


CB 

16 

10 

EA 

El 


Cl 


FI 


C9 



SubSet^ PCW, 62 Oxford Street, London W1A2HG. 


Z80 RANDOM 
NUMBERS 

Wehopeyouall noticed 
when Professor Brian Ripley 
stepped out of Sub Set with 
hisfull-blown article on 
'random numbers'entitled 
Take Your Pick (PCW, 
September'83). 

Geoffrey Ticehurst, of 
Lutterworth, was inspired by 
Brian's description of the 


shift registergenerator, used 
in the BBC Micro, to rewrite it 
fortheZ80 but using only a 
two-byte register. Geoffrey 
hastested his routine, 
RANDOM, using a histogram 
producing programforthe 
rangeOto 63. After 20,000 
numbershadbeen 
generated, the biggest 
difference in occurrence 
between two numbers was 
about 15% and the average 
much less. 


{first byta to ths C rag. 


{registers 
;and raturn. 


RANDO: LD C,(HL) 


POP AF 
RET 
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Complete solutions for business and 
professional users of the excellent 

NEWBRAIN 


Professional software 

including OE(t)-Operating Environment (tape) — a 
multi-purpose base program for the NewBrain, 
designed for ease of use as a general utility, with 18 
system commands, full file specifications etc., and as 
an application base. 

NewWord — comprehensive, interactive word 
processing under OE(t). (The introductory total price 
of £29.00 + VAT (4.35) for OE(t) and NewWord will 
be held until March.) 

Formfiller — for flexible form design, data type 
specification, validated data input, printing and 
selective reporting of database, for applications from 
simple invoicing to complex record management. 


The best in hardware 

including cassettes, amber or green screen monitors, 
a range of printers, and of course NewBrains, cables 
etc. 


New products 

A-stack simple system stand of 
strong steel construction. Shelf 
for disk/cassette drives. Storage 
for NewBrain beneath when not 
in use. 

Lockable version with strong metal front plate, rear 
bar, and central lock. Non-lockable version also 
available. Matt cream finish. 

Lockable version £32.00 -I- VAT (£4.80) Carriage 

Non-locking (open shelf) £19.50 + VAT (£2.93) £3.00 

NewBrain dust cover. £1.95 inc VAT + 20p pTp. 
Free with each A-stack order. A range of accessories 
for A-stack, including book rest, matching printer 
stand etc. is available. 

A NewBrain carrying case will shortly be available, at 
around £18.00. 


Software developments 

As well as our own software development program, 
we are involved with the assessment of software from 
various European suppliers. If you have specific 
software requirements we may be able to help (and 
may be able to advise you of other NewBrain users in 
your profession.) 


FORWARDER COMPUTER 
RESOURCES LTD., 

2-10 Whitchurch Road, 

Pangbourne, Help service: 

Berkshire RG8 7BP Pangbourne (07357) 3764 
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STAINES 55659 


ALFA i 


BUSINESS SYSTEMS 

For the first time a British manufacturer ' 

offers a computer system which can be ^ ^ 
upgraded, will communicate to main¬ 
frames, will network, offers optional high 
resolution colour graphics, includes a 
printer, all interfaces, 12 months on-site 
warranty, a 12" detachable monitor, pro¬ 
fessional QWERTY keyboard and soft¬ 
ware for only:- 



£ 1 , 395 * : 

(CW0 only) \ 

or : 
£ 1 , 995 * ! 

WITH 

6mBYTE WINCHESTER 


I CP M compatible 
112" monitor 
I Z80 processors 
I 2 x 500U drives 
I RS232 comms 
I Centronics 1/0 
I Matrix printer 
I £500 of software 


ZITAr 



From the designer of the Worlds First 
PORTABLE Winchester computer, 
comes the 128K RAM, Z80 Processors 
Computer. PRESTEL graphics and in¬ 
tegral software. Foreign? No it's the 
BRITISH ZITA-E 

■ CP M compatible 
Or ■ 9Vi" screen 

■ RS232 x 2 

■ Centronics 10 

■ Sage Accounts 

■ Word processor 


£ 1 , 595 * 


£ 2 , 695 * 

WITH 

6mBYTE WINCHESTER 


BBC MATRIX 


PRINTER 



THE HIGH SPECIFICATION 

MATRIX PRINTER 

WHICH SELLS 

PI 00 itself 

lrn I W + VAT TRACTOR & FRICTION 

BBCMODELl 7 PRINTER 
+ DISC DRIVE + CABLES 
£820 + VAT (subject to availability) 


QDp DAISYWHEEL 

DDU 


PRINTER 



THE UNBEATABLE DAISYWHEEL 
WORDPROCESSING 

SMITH CORONA TPI 


£299 


VAT (RRP £485) 


BBC Model B + Smith Corona TPI 
+ Dual ImBYTE disk drive + Cables 
£1,299 + VAT (Subject to availability) 


WITH 


»ift 

If you are confused by the hun¬ 
dreds of different hardware and 
software solutions then you need 
the independent advice of an 
SMCC support consultant. 

* No obligation 

* Frae Demonstration 

* Free Consultation 

* Free Quotation 

Call us now and ask about a FREE 
computer trial. 


Detach and send to: 

SPELTH0RNE MICROSY¬ 
STEMS LTD 
2 KINGSTON ROAD 
STAINES. MIDDX 


ORDER 

Signature 

0U0TATI0N 


HARDWARE - 


SOFTWARE- 


PRINTER 


OTHER 


Qty 


Oty 


Qty 


Qty 


Name 


Company 


Telephone 

Std.No. 

Please contact me 

Mail full particulars 


SOFTWARE 

SMCC has the largest 
selection of software in 
Middlesex for 

BBC 

SPECTRUM 

SORD-M5 

ORIC 

DRAGON 

VIC20 

CBM64 

ELECTRON 

All major titles in stock 

GAMES 

EDUCATIONAL 

BUSINESS 

IN 

STAINES 


SHOWROOM 
2 KINGSTON ROAD 


ISMCCSMCCSMCCSMCCSMCCSMCI 














% 


um 


15°/( 


OFF 1/84-2/84 applies tog 
. personal callers, o 

/H mail order and£ 

r w SMCC clubs. 

ANY SOFTWARE PURCH¬ 
ASE IN JANUARY & FEBRU¬ 
ARY OVER £15 —ON PRE¬ 
SENTATION OF THIS SMCC 
COUPON — CW0 & CASH 
^ ONLY. 

■ SMCCSMCCSMCCSMCCSMCCSMCB 
SMCC FRANCHISED DEALERS RE¬ 
QUIRED IN ALL AREAS —WRITE T0:- 
Mr K. Walker, Spelthorne Micro¬ 
systems Ltd., 2 Kingston Road, 
Staines, Middlesex 

' All prices exclude VAT. Delivery & packing 
extra. Allow up to 30 days for delivery. 
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'Quicksort' (which isthe 
slowest of the lot in its worst 
case). The bubble sort is, 
however, very easy to 
implement and if you are 
dealing with elementsof 
different length then it's 
perhapsthe only practical 
method. All the exchanges 
are between two consecutive 
elements and there are no 
problems of spacing. The 
Quicksort, for example, 
could involvedifferentsized 
elements from the start and 
end ofthelist being 
exchanged, and this would 
requireallthe intermediate 
bytes to be shifted by the 
difference between the two 
exchanged elements. 

ALSORTcouldbe 
improved in efficiency but 
possibly at the cost of making 


it longer. On thefirst pass the 
largest string is'bubbled' 
along to the end, so on the 
nextpassthelaststring need 
not be tested. On each 
successive pass one less 
string can be disregarded. 
Also, instead of starting each 
pass atthestart ofthelist, 
you could start atthe string 
before the first exchange in 
the last pass. This would 
mean saving the address of 
thefirst string exchanged. 

Finally, if you are using the 
routi ne to rotate two 
consecutive blocks of 
memory (the 6502 version, 
RRL, was printed in Sub Set 
in September 1983), you 
could do the exchange by a 
subroutinecalland remove 
the need for temporary 
storage. 


DATASHEET 


;» ALSORT - Alohabetic sort of variable length strings. 

5/ CLASS: 2 
/ TIME CRITICAL?: No 

/ DESCRIPTION: AlDhabetically orderB a RAM held list of strings. 
/ Maximum 65535 strings. Maximum length 255 bytes. 

/ Strings must end with Carriage Return (I0D). 

/ ACTION: Clear exchange flag 
/ Do for no. of strings - 1: 

{/ Compare string with next string 

{/ If unordered then exchange and set exchange flag 

;/ Reoeat if exchange flag is set. 

;/ liUBr DEPENDENCE: None 

;/ INTERFACES: RAM labelled TEMP able to hold longest string. 

;/ INPUT: M0,1 ■ list start address 

;/ M2,3 * no. of strings in list 

;/ 0 TPUT: List in alphabetical order. MO - 3 unchanged. 

;/ REGe USED: P A X Y MO to MA 

;/ K0,1 is Input List Start Address (LSA) 

;/ M2,3 is Input No. of Strings (INS) 

}/ M4,5 is Next String Pointer (*JSP) 

/ Mb,7 is String Count (SC) 

/ M8,9 is Current String Pointer (CSP) 

/ MA is Pass Exchange Flag (PIP) 

/ STACK USB: 1 
/ LENGTH: 161 
l/ PROCESSOR: 6502 

{test for more than one string. Exit if not. 


ALSORT: 

LDI 

M2 

;INS lo-byte to X then A 

A6 

ZZ 


TXA 


{OR it with INS hi-byte to test 

8A 



ORA 

M3 

;for zero strings. Exit if zero. 

05 

ZZ 


BNE 

ASB 

{continue test if not zero. 

DO 

01 

ASA: 

RTS 


;exit for less than two strings. 

60 


A SB: 

DEZ 


{decrement lo-byte to make it 

CA 



TXA 


;zero if INS is one only. Into 

SA 



ORA 

M3 

;A for ORing with INS hi-byte 

05 

ZZ 


BEQ 

ASA 

;and exit if now zero. 

P0 

P9 

Unitialise 

SC, 

NSP and PXP for each pass. 



ASC: 

LDI 

M3 

{reset SC to INS 

A6 

ZZ 


LDY 

M2 

» 

A4 

ZZ 


STX M7 

{ 

86 

ZZ 


STY 

M6 

; 

84 

ZZ 


LDI 

Ml 

;reset NSP to LSA 

a6 

ZZ 


LDY 

MO 

; 

A4 

ZZ 


STX 

M5 

i 

86 

ZZ 


STY 

M4 

5 

84 

ZZ 


LDY 

*0 

;reset PXP to zero. 

AO 

00 


STY 

MA 

; 

84 

ZZ 


{set CSP to next string from NSP. 

ASD: LDI M5 ;only if no exchange happened to 



LDA M4 

;last string pair does CSP get 

A5 

ZZ 


STX M9 

;next string address from NSP, 

86 

ZZ 


STA M8 

;else it is already there. 

85 

ZZ 

{move 

NSP to next string along. 



ASE: 

LDY #-1 ; 

{initialise index for loop 

A0 

PP 

ASP: 

INY ; 

{index next character, looping 

C8 



LDA (M4),Y { 

;until Y points to carriage 

B1 

ZZ 


CMP #S0D 

{return terminating character 

C9 

0D 


BNE ASP 

{then move the disolaceraent into 

DO 

P9 


TYA 

{A for adding to NSP plus extra 

98 



SEC ; 

{1 added with the carry so that 

38 



ADC M4 

NSP now Doints to start of 

65 

ZZ 


STA M4 

;next string. 

85 

ZZ 


BCC ASG ; 

allow for carry into NSP 

90 

02 


INC M5 ; 

1 hi-byte. 

E6 

ZZ 

{test 

for two strings in correct order or not. 



ASG: 

LDY #-1 , 

{loop from 1st bytes until strings 

A0 

PP 

ASH: 

INY ; 

do not match or until match 

C b 



LDA (M4),Y { 

ud to $0D terminator. 

B1 

ZZ 


CMP (M8),Y { 

Carry is set if strings match 

D1 

ZZ 


BNE ASI ; 

;or if string at NSP is greater 

DO 

04 


CMP #t0D 

than string at CSP. Carry 

C9 

0D 


BNE ASH ; 

is reset if exchange is needed. 

DO 

P5 

ASI: 

BCS ASN ; 

skin if pair are in order. 

B0 

34 

;move 

string at CSP to 

temporary store at TEMP. 




LDY #-1 ; 

move from 1st byte up to and 

A0 

PP 

ASJ: 

INY ; 

including fOD terminator byte 

C8 



LDA (M8),Y ; 

the string at CSP in to TEMP 

B1 

ZZ 


STA TEMP,Y {Store as first oart of exchange. 

99 

YY YY 


CMP #I0D ; 


C9 

0D 


BNE ASJ ; 


DO 

P6 

;move 

string at NoP down to CS*. Point CSP past it. 




LDY P-1 

from 1st byte to and including 

A0 

PP 

ASK: 

INY 

I0D terminator, move string at 

C8 



LDA (M4),Y 

NSP down to start at CSP. 

B1 

ZZ 


STA (M8),Y 

second part of exchange. 

91 

ZZ 


CMP #I0D 


C9 

0D 


BNE ASK 


DO 

P7 


TYA 

now use displacement from Y 

98 



SBC 

plus 1 from Carry as length 

38 



ADC M8 

of shifted down string added 

65 

ZZ 


STA M8 

to CSP to point it to area now 

85 

ZZ 


BCC ASL 

free to receive string from TEMP. 

90 

02 


INC M9 

add any carry to CSP hi-byte. 

E6 

ZZ 

{replace stored string 

. Set PXP and Exchange done flag. 



ASL: 

LDY P-1 

from 1st byte to fOD terminator 

A0 

PP 

ASM: 

INY 

;move stored string back as 2nd 

C8 



LDA TEMP,Y 

{of the pair. Third and last 

B9 

YY YY 


STA (M8),Y 

*,oart of exchange. 

91 

ZZ . 


CMP #*0D 

{comparison leaves Carry flag 

C9 

0D 


BNE ASM 

;set on loop exit for use in 

DO 

P6 


ROR MA 

{setting PXP (bit 7). Set also 

66 

ZZ 


LDA #tPP 

{current exchange done flag for 

A9 

PP 


PHA 

{correct pointer movements. 

48 



BMI ASO 

{skip to end of pass teat. 

30 

03 

{clear current exchange flag if no exchange done. 



ASN: 

LDA #0 

;necessary to ensure CSP will 

A9 

00 


PHA 

:get address from NSP. 

48 


;SC countdown. Pass ends when one string left. 



ASO: 

LDX M6 

{decrement SC. Testing if lo-byte 

A6 

ZZ 


BNE ASP 

{is zero when hi-byte also needs 

DO 

02 


DEC M7 

{decrementing. 

C6 

ZZ 

ASP: 

DEC M6 

{dec lo-byte of SC. 

C6 

ZZ 


LDX M6 

{do OR of lo-byte minus 1 with 

A6 

ZZ 


DEX 

;hi-byte to give zero result 

CA 



TXA 

{if SC - 1. 

8A 



ORA M7 

{if SC • 1 then pass ended so 

05 

ZZ 


BEQ ASQ 

;skxp out of loop. 

P0 

05 

{loop differently on state of current exchange flag. 




PLA 

{if flag set then exchange occurred 

68 



BNE ASE 

;and CSP is already okay. Else 

DO 

94 


BEQ ASD 

{loop to move NSP to CSP. 

P0 

8A 

{another pass if any exchanges occurred else end. 



ASQ: 

PLA 

;tidy up stack. 

68 



BIT MA 

{test PXP (bit 7) and if reset 

24 

ZZ 


BPL ASR 

;get out of loop and end. 

10 

03 


JMP ASC 

;else do another pass. 

4C 

YY YY 

ASR: 

RTS 

;exit for sorted list. 

60 


;end 

of ALSORT. 
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16 BIT 

COPAM INTELL1GET PC-301 


PERSONAL COMPUTER 


PC301 SPECIFICATIONS: 



Microprocessor: Intel 16 bit CPU 8088 
Operation System: MS DOS 2.0 
(Licensed by Microsoft Corporation) 

User Memory: 128K Expandable to 512K 
Disk Drives: Dual DSDD 720 Kbyte 
Interface: 2 Serial RS-232 Port 
1 Parallel Centronics Port 
8 Expansion Slots 

Power Supply: 100W Enough to Support Hard Disk 
Keyboard: Capacitor Type 50 Million Strikes 
Resolution: 640 x 400 Dots with 16 Colours 
Calendar Clock 

SOFTWARE 

COPAM INTELLIGENT PC-301 uses the MS-DOS 2.0 as 
operating system. 

COPAM INTELLIGENT PC-301 can be used to run countless 
package those are designed under MS-DOS such as 1-2-3, 
Multiplan, Wordstar, VisiCalc, DBASE II, Copy II PC . . . etc. 
IBM PC compatible package can be used on CPAM 
INTELLIGENT PC-301, this compatibility will assure you the 
ever increasing supply of more powerful package in the 
future. 

The CP/M-86 will run the COPAM INTELLIGENT PC-301, 
the meaning of this compatibility is the software which 
developed under CP/M-86 can be used on theCOPAM 
INTELLIGENT PC-301. 

AVAILABLE SOON IN ARABIC/ENGLISH 
LANGUAGE 


£1750 


SPECIAL OFFER 

FOR LIMITED PERIOD ONL Y 

(without monitors) 



G BASE-64A 


Dual processor Z80 and 6502 
based system with 64K memory 
expandable to 192 Kbyte. 
Keyboard: 72 typewriter style 
ASII keyboard. 63 function keys, 
31 one key command, all with 
upper/lower case function. Built 
in mini-writer. 

Self-test to check Rom, sound, 
pattern, color and Ram. £320 
Also available in ARABIC/ 
ENGLISH language. 


INTERFACE CARDS FOR 
APPLE™ 

• 8088 processor card for Ap¬ 
ple™ PC to run the DOS 2.0 
and CP/M-86 operating sys¬ 
tems software £350 

• Z80 card £42 

• 80 column card £49 

• 128K Ram card £180 

• RS232 £35 

• Eprom writer card 2716, 
2732, 2764, 2516, 2532, 
2564 £40 

• Printer buffer card. From £65 

• PAL colour card £59 
Other cards: 6809 card, IEEE 
4888 card, Wild card, Music 
card, 16K Ram card & 
Communication card. From 
£35 


\ 



Multitech slimmer half-height 
5.25-inch minifloppy disk drive, 

100% high quality, Apple™ II 
compatibility. This slim, stylishly 
designed drive provides 143 
Kbytes of storage with 35 track 
compatibility. The slimmer 
provides a 34 pin standard 
format interface for use with the 
IBM™ PC. £175 


DEALER ENQUIRIES WELCOME 

PRICES EXCLUDE VAT, P&P. SPECIFICATION SUBJECT TO CHANGE 



SOLID STATE NUTRONICS 

70 BROOKWOOD ROAD, LONDON SW18 5BY 
TELEPHONE 01-788 1982 TELEX 8812093 NUTRON G 


LTD 
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C \ ORMSKIRK COMPUTER SERVICES LTD. 

J 14 Aughton Street, Ormskirk, Lancashire L39 3BW. Tel: Ormskirk (0695) 77043 
V Telex: 627110 & 628702 CHACOM G Prefix ‘ ORMBETA 


I n this complex world of business management, success comes easier with the 
right software. Faced with the bewildering complexity of microcomputer 
software systems now available, you need look no further than Ormbeta. 

Ormbeta is the most flexible business software so far developed in the U.K. and 
can be found quietly andefficiently satisfying the integrated accounting demands 
of all businesses ranging from the mighty worlds of car manufacturing, 
shipbuilding, banking, construction right through to the local corner shop. 

Systems include Sales, Purchaseand Nominal Ledgers, Payroll (with fullS.S.P. 
accounting), Stock Control, Invoicing, plus specialised packages for Membership 
Organisations, Estate Agents, Hotels and Restaurants and Golf Clubs. Written in 
UCSD PASCAL Ormbeta software is available for all the most popular micro¬ 
computers. Supplemented by first class dealer support and a genuine hot-line for 
all your queries, Ormbeta meets all your follow-up needs. 

Now established in over 20 countries worldwide, Ormbeta is the true world 
beater. 


Position 


Address 


Please send me your full 
colour brochure on 
Ormbeta 

I am interested in becoming 
a dealer 

Please send more details to: 
Name _ 


















Illustration by Geoff Kelly 



<ge of reason 

/4n/nfi//f/yeprog^amm/ng/anguage?Qrone wh/chacfcon 

perception of bodily gestures? Surya travelled to Cambridge, 

Massachusetts to talk to Greg Garganan at Atari's research 

Igb, Wfmd^ulaboulhfvo^fthe^ompanY^ujrent 

research projects. 


Atari's research and development lab is 
situated on the eighth floor of the Five 
Cambridge Centre: an office block on 
the edge of the Massachusetts Institute 
of Technology complex. I'm not sure 
what impression of a research lab I had 
in my head, but it definitely didn't 
include being greeted by BJ — a small, 
friendly black dog who wanders around 
the lab in search of people willing to 
stop and talk to him. 

My visit was punctuated by occas¬ 
ional messages over the PA system ('If 
anyone knows why the Sage machine 
has half its memory missing, please call 
271'). The staff, I was told, varied 
between five and thirty in number. 
Most are in their early twenties and 
dressed in blue denim. A4-sized termin¬ 
als are scattered throughout the offices, 
linked to one of the Lisp machines. A 
large board, situated outside the com¬ 
puter room, is used to connect the 
terminals via a mass of interconnecting 
RS232 cables. 

About half of the lab's staff had come 
from the Logo lab at MIT, and the Logo 
connection is evident in the work being 
carried out at Atari. One of the projects 
at the lab is the development of a form 
of Logo with the working name QLogo 
('Q' standing for 'Quasi-'). QLogo com¬ 
bines Logo and Smalltalk in a hybrid 
language which could become a user 
friendly alternative to Lisp. 

Lisp, which stands for LISt Proces¬ 
sing, is the mainstream artificial intelli¬ 
gence language. The language was 
originally developed for database and 
mailing list applications. Given a num¬ 
ber of relationships, Lisp could then 
'draw conclusions' about implied rela¬ 
tionships. Let's take a simple example. 

You have a database of customers, 
and want to arrange a selective mail- 
shot. Having specified that all PCW 
readers have good taste, and that 
readers of other magazines are suffer¬ 


ing from a mild but curable affliction, 
you can then instruct your database to 
compose a mailing list of all those 
people who have good taste, and those 
who suffer from a mild but curable 
affliction. Providing that both qualities 
are exclusive (that is, reading PCW is 
the only evidence of good taste), the list 
will comprise people who read both 
PCW and any other micro magazine. 

Smalltalkwasdesignedto beaddres- 
sed in something much closer to 
natural language than languages like 
Lisp. The language is oriented to¬ 
wards expert systems. These are com¬ 
puterised models of decision making, 
classifying and diagnostic processes. 
The idea is that an expert works out 
exactly how he will tackle a problem 
and then supplies the computer with a 
model of the decision making process. 
Non-experts can then interrogate the 
system as if it were the expert. Perhaps 
the most publicised use of an expert 
system is in the area of medical 
diagnostics. The system is set up to ask 
the patient a series of preliminary 
questions, each fresh question being 
determined or modified by the res¬ 
ponse to the previous one. The expert 
system is, of course, modelling the 
interview a doctor would have with a 
patient. It can then present the doctor 
with a summary of the exchange and 
perhaps a suggested diagnosis. The 
system is not intended to replace the 
doctor, but merely to save time prior to 
seeing the doctor. 

QLogo 

The basis of research into QLogo lies in 
the question: Can a programming 
language be intuitive? In asking this 
question, Atari is taking a slightly 
different tack from the more traditional 
Al question: Can we create a program¬ 
ming language capable of reasoned 
deduction? 


There are those who will dismiss the 
possibility of an intuitive programming 
language out of hand, in the same way 
that many will argue that there is no 
such thing as artificial intelligence — 
only the illusion of intelligence. The 
question is: Can we create a program¬ 
ming language which succeeds in 
anticipating the goal of the user without 
step-by-step instructions? 

What is the difference between a 
reasoning language and an intuitive 
one? Atari sees the difference in the 
intended user. Languages such as Lisp 
can be said to be reasoning in an as yet 
fairly crude sense, in that they are 
capable of deducing relationships 
which have not been explicitly stated. 
But Lisp, as anyone who has had even a 

















mmm 



passing encounter with the language 
will know, has an extremely tedious 
syntax. Though dedicated Lisp hackers 
may not see what all the fuss is about, 
not everybody wants to spend six 
months learning a language. Five 
minutes with Lispand most peoplewill 
never want to see another bracket in 
their life. 

Lisp and Logo both have a limited 
ability to model intelligence, but you 
have to learn complex syntax rules 
before you can make use of that ability. 
The user has to adjust to the models 
required by the language, rather than 
the other way round. Greg Gargarian, 
technical services manager of the lab: 
'Seymour Papert talks of Logo as a 
means of creating microworlds (com¬ 


puter-simulated environments). The 
problem is that it's difficult for a 
non-technical userto probe on conven¬ 
tional systems. They can't just play 
around and create something which 
almost works, and then try to debug it. 
They can produce something which 
generates friendly error messages, but 
that's not quite the same thing! We're 
trying to design something that will 
enable people at least to get close to 
what they want, without having to 
know too much about programming.' 

Microworlds was the name coined by 
Seymour Papert to describe computer- 
simulated environments, in which the 
user specifies the rules governing the 
environment and the computer orga¬ 
nises the simulation according to those 


rules. Flight simulator programs can be 
thought of as a form of microworld. The 
computeris programmedtosimulatea 
particular aircraft, and the simulator 
will act and react in ways consistent 
with the characteristics of that aircraft. 

Seymour suggested that Logo is an 
ideal language in which to create 
microworlds (see 'Learning with Logo', 
PC\N, December 1983). But Atari argues 
that, whatever Logo's merits, it still 
requires its users to spend a fair amount 
of time learning a programming lan¬ 
guage. As with any other language, 
Logo is fussy about syntax and will 
blindly do exactly what the program¬ 
mer tel Is it to— even iftodosowill only 
generate an error message or, worse, 
harm the program or data. 


















QLogo takes a different approach. 
Through it/ says Greg, 'Atari hopes to 
provide the means of designing more 
natural interactions/ Instead of requir¬ 
ing explicit step-by-step instructions, 
QLogo attempts to process more 
general or vague directions from the 
user. One of the ways in which it will 
assist the user in organising and 
expressing his needs will be through a 
Lisa-like windowing system. 

Briefly, a windowing system pre¬ 
sents the user with a number of 
different screens on which the tasks in 
hand are presented. Each part of the 
task to be done is given its own screen, 
and the user can switch between tasks 
by enlarging tiny windows to the 
corresponding screens. He can switch 
between a cash flow analysis on a 
spreadsheet, draw figures from a data¬ 
base and write a report on a word- 
processor— switching backwards and 
forwards as required. This is a much 
easier and friendlier method than the 
traditional 'one thing at a time' 
approach, and gives the user far greater 
control overthe work without requiring 
in-depth computing knowledge. 

Full details of Lisa can be found in the 
July 1983 issue of PCW. 

Atari has in mind non-programmers, 
children particularly, using QLogo in a 
similar way to create microworlds. A 
physicist may want to create a micro¬ 
world in ordertotestthe practicality of a 
theory. A teacher might want to illus¬ 
trate the way in which a frictionless 
universe would operate. A musician 
could compose a piece of music, and 
then hear it played on different instru¬ 
ments, at different tempos, transposed 
up or down, in different styles, or with 
different rhythm backings. A child 
could grasp the meaning of a formula 
by having itdisplayed in graphical form 
and watching it change as different 
values are entered. A games designer 
may want to experiment with a particu- , 
lar environment before building a , 
game around it... 

Atari is particularly interested in 
using QLogo with music. The close 
relationship between music and 
mathematics is such that some mathe¬ 
maticians have described composition 
as a branch of applied mathematics. 
Greg Gargarian: 'We're talking about 
taking a piece of Bach, and using QLogo 
to play it in a ragtimestyle,forexample. 
In education, there are lots of possibili¬ 
ties; to a child, music is probably the 
most significant form of mathematics.' 

I was unable to see a demonstration 
of QLogo linked to a synthesiser, as the 
machine to be used for this purpose 
turned out to be the Sage of missing 
memory fame (the Lisp machines atthe 
lab are all named after spices — Salt, 
Pepper, Thyme, Sage . . .). Everyone 
seemed at a loss to know how 256k of 
Symbolics RAM could disappear with¬ 
out trace, but whatever the explana¬ 
tion, the unceremoniously down¬ 
graded machine wasn't playing. 

Without the front end, QLogo is 


something of a cross between Lisp and 
Logo in syntax, the Smalltalk influence 
being less visible. With a friendly front 
end, however, the language could 
make the power of an Al language 
accessible to non-programmers for the 
firsttime. Itshould beof great benefitto 
children, especially. 

Gesture 

A programming environment which 
responds not to keyboard input but to 
perception of physical movement 
sounds like a strange idea. Yet this 
concept is another of Atari's current 
research projects called Gesture. 

I describe Gesture as a programming 
environment because that's the most 
j accurate description. Programming 
language isn't right, since the user 
doesn't relate to Gesture through lan¬ 
guage. Perhaps a physical interface to 
1 microworlds is a more accurate, if more 
jargonistic, description. Gesture uses 
! devices like touch sensitive screens in 
place of keyboards, so that the same 
physical device is used for both user 
j input and direct feedback. I asked Greg 
Gargarian to explain the difference 
between Gesture and a conventional 
programming language. 

'Other programming languages re¬ 
late to people intellectually. Informa¬ 


tion is presented on a screen, users I 
have to interpret it and then indicate | 
their responses through the abstract 
medium of language. Gesture relatesto 
the user both intellectually and physi¬ 
cally; for example, we can use devices 
which give direct sensory feedback. 

'We see the prime use of Gesture as 
an educational tool. Seymour Papert 
has used the analogy of the perfect ski 
slope, one on which a non-skier can 
begin at the top, and eventually reach 
the bottom a competent skier: no 
explicittuition is necessary becausethe 
ski slope itself teaches implicitly. It's 
designed in such a way that the slope 
guides the novice through all the 
movements necessary to learn the 
skills involved in skiing. We're trying to 
explore Gesture in this sense.' 

The idea of linked kinetic, auditory 
and visual feedback is not new. The full 
scale flight simulators used to train 
airline pilots are an obvious example. 
What is new is the idea of a complete 
programming environment, perhaps 
using QLogo, in which an unlimited 
range of sensory microworlds can be 
created and used. The possibilities both 
in the area of games and in more 
practical applications are tremendous, 
imagine a Grand Prix racing game in 
which a steering wheel is geared to 
present a varying degree of resistance 
to a turn, the amount of resistance 
depending on the speed of the car. 


Thinkofthe resistance of a real steering 
wheel if you were to attempt a sharp 
turn at 200mph. 

Consider a piece of dangerous equip¬ 
ment like a lathe or drill. Imagine being 
able to simulate not only the visual and 
auditory reactions of the machine, but 
also being able to give kinetic feedback 
— the warning vibrations which may 
signify danger, and so on. Or take a 
more sophisticated form of the Grand 
Prix game, and turn it into a simulator 
for elementary driving lessons. 

On a different tack, Gesture could be 
used as part of an image processing 
system. Images could be captured and 
displayed on a touch sensitive screen, 
and then manipulated using that screen 
to create an animated sequence. This 
leads back to Seymour's concept of 
'subversive learning' — learning that is 
implicit, or indirectly related to the task 
in hand. In creating an animated 
sequence,* children will learn about 
composition, continuity, design and all 
kinds of other peripheral skills. 

Of course, most of these possibilities 
are demanding, in terms of both 
, hardware and software: demanding 
! and expensive. Greg argues that this is 
true of most projects during the re¬ 
search period. They start as huge 
systems running on sophisticated 


minis or mainframes, and eventually 
filter down to more reasonably priced 
systems as hardware capabilities in- 
creaseand prices fall. Logocould be run 
only on one of half a dozen systems 
around the world while it was being 
developed. Today it runs on all 
machines costing a few hundred 
pounds. 

QLogo requires about one megabyte 
of RAM, and either a 68000 or 16032 
processor. Today these things cost in 
the region of fifteen thousand pounds; 
in two or three years'time we'll find that 
sort of power in a standard desk-top 
micro. 

Gesture offers a significant advan¬ 
tage over dedicated simulators in that 
it's under software control. The soft¬ 
ware is accessible to the user, and can 
be changed as required. The fact that 
the same system can form the basis of a 
large number of simulations will make 
the price appear more reasonable. 

Gargarian wants to stress that both 
QLogo and Gesture are in the early 
stages of development. The research 
lab is concerned only with the develop¬ 
ment of ideas; it's the marketing side of 
Atari that has to make the decisions on 
whether to make a product commer¬ 
cially available. 'Most of the applica¬ 
tions we have talked about are just 
ideas right now, but the possibilities are 
there,' Gargarian concluded. 

B23 


‘What is new is the idea of a complete programming 
environment, perhaps using QLogo, in which an 
unlimited range of sensory microworlds can be 
created and used.’ 
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BBC Microcomputer System 


OFFICIAL BBC 

COMPUTER 

DEALER 


This IS the best mtcrocompuiei currently on the market 32* RAM 3?K ROM 8 
moOes oi operation tun colour luii-we keyboard internal expansions such as 
Osc interlace speech synthesizer Econet interlace - in shod it is a personal 
computer capable ot expanding mto a small business system 


BSC Microcomputer Model B 

£348 • 

VAT 

£399 

00 

BSC Mod B • d'Sk interface 

£409 

VAT 

£469 

00 

BBC Mod B • E conet interface 

£389 

VAT 

£447 

35 

BBC Mod B • disk and Econef interfaces 

£450 • 

VAT 

£517 

50 

BBC tOOKdiskdrive 

£230 • 

VAT 

£264 

00 

BBC duai 800K disk drive 

£699 

VAT 

£803 

85 

Torch Z80 disk pack including Z80 2nd processor 

64* RAM and CPN 

operating 

system ♦ Free Pert eel Software 

£699 

VAT 

£803 

85 

BSC Teletext receiver (Aug) 

£196 

VAT 

£225 

40 

BSC cassette recorder and lead 

£26 

VAT 

C29 

90 

Disk interface kit (tree fitting) 

£86 

VAT 

r96 

60 

Mod A to Mod B upgrade kit. 

£50 

VAT 

£57 

50 

Fitting charge tor A to B upgrade kit 

£20 

VAT 

£23 

00 

16K memory upgrade kit 

£20 

VAT 

£23 

00 

Games paddies 

£11 ■ 

VAT 

£12 

65 

12 Monochrome monitor ind cable 

£89 

• VAT 

£102 

35 

16 Colour monitor met cable 

€209 

■ VAT 

£240.35 

User guide 

£10 

■ VAT 

£10 

00 

Econet interface itree lifting) 

£60 

■ VAT 

£69 

00 

Speech interface (tree fitting) 

£47 

• VAT 

£54 

05 

BBC disk manual - formating d'Sk 

£30 

■ VAT 

£34 

50 

Parallel printer cable 

£10 

• VAT 

C11 

50 

BBC word processor (view) 

£52 

• VAT 

£59 

80 

BBC Fourth language cassette 

£15 

• VAT 

£17 

25 

BBC Lisp language cassette 

£15 

• VAT 

£17 

25 


100% BBC COMPATIBLE MITSUBISHI 
AND TEAC SLIMLINE DISK DRIVES 



These drives are supplied ready cased with an the necessary cables formating 
program and user disk system guide 

There are some useful utilities included e g Epson Screen Dump Program 
Memory Dump Free Duplicate Merge and Relocate Power consumption ot 
these drives is very low (0 2A typ at • 12V 0 4V typ at -5V per drive) Power 
is taken irom the BBC computer 

Single drive 100K 40 tracks E169 + VAT - £194 35 

Dual drive 200K 40 tracxs £329 • VAT C378 35 

Single drive 400K 80 tracks E239 + VAT = £274 35 

Single drive 400K 40 80 tracks switchable £259 VAT £297 85 

Dual drive 800K 80 tracks £449 ■ VAT £516 35 

Dual drive 800K 40 80 tracks switchable £469 VAT C539 35 


❖ 


COMPLETE WORD PROCESSOR 
FOR ONLY £1,099 + VAT 


❖ 


This package consists ot BBC Microcomputer View wordprocessor 400 k 
S limline disc drive High resolution 12 Green monitor Juki 6100 18CPS Daisy 
Wheel printer and an the necessary cables and documentation The above 
package can be supplied with components ot your own choice e g 800K disc 
drive or a different printer Please phone us tor a price tor your particular 
requirement 

Special package deal £1 099 ■ VAT £1763 85 


PROFESSIONAL MONITORS 



GREEK UtOKITORS 

12 Green screen monitors with composite and sync input Suitable tor most 
computers 

* 18 MH/band Width high resolution £89 • VAT £102 35 

6 15 MM* band width normal resolution £69 • VAT £79 35 

COLOUR MONITORS 

4 M 'CROVlTEC RGB input 1 4 • monitor supplied with RGB lead for BBC 

€209 ♦ VAT - 040.35 

* SANYO SCM 14 Normal res 14 400 dots RGB input supplied with RGB 

lead £199 + VAT - £228 85 

* SANYO SCM 14M Medium res 14 600 dots RGB input supplied with RGB 

lead £299 • VAT £343 85 

* SANYO SCM 14H High res 14 800 dots RGB input supplied with RGB lead 

£399 + VAT . £458 85 


EPS 


SJ1 FOR RELIABILITY 

J—l Wj 



EPSON FX80 80 column 160 CPS normal italic and elite characters 256 u.er 
definable c. racters superscript subscript 11 x 9 matrix bi-duecti mat logic 
seeking hi res bit image printing i960 x 8 dots imel friction and fnteed 9 
international character sets Centromc parallel interlace 
FX80 PRICE £349 + VAT = £401 35 

EPSON RX80 80 column 100 CPS normal italic and elite .r jra- ters 11 


SEIKOSHA 
DOTMATRIX 
PRINTERS WITH 
HIGH-RES 
GRAPHICS 



GP-100A 80 column 50 CPS dot addressable hi res graphics 10 wide tuu 
adiustabie tractor teed 7 x Sprint matrix Centromc parallel interlace 
GP-100A50CPS PRICE £175 • VAT £201 25 

GP 250X 80 column 50 CPS 10 wide fully adiustabie tractor teed true 
descenders 64 user definable characters double height and or double width 
printing 8x5 print matrix Centromc parallel and RS232 (serial) interlaces both 
included 

GP-250X PRICE £219 VAT £251 85 

NEW GP 700A 7 COLOUR PRINTER 

This latest addition to Seikosha range gives you print m seven colours 10 wide 
carriage fnction and tractor feed 50 CPS print speed dot addressabe nigh res 
graphics 4 hammer printing mechanism 10 CPI or 13 3 CPl special Quite 
printing mode Centromc parallel interlace 

GP-700A SPECIAL INTRODUCTORY PRICE £349 • VAT . £401 35 


GUARANTEED LOWEST PRICES 

We guarantee that our prices are the lowest on the market It you can 
tnd any item advertised and m slock at less than our price we will 
match that price 


NEW LOW PRICES ON STAR 


Texas InstrumentsTI 99/4A 



This microcomputer is based on TMS9900 16-bit microprocessor IT includes 
16K RAM 16 colour high resolution graphic (192 x 25C) The screen display is 
32 characters 24 lines Ti-BASIC Full-size keyboard For Software there are 
about 1000 programs to choose irom There are a lot ot peripherals available 
e g Disk Drives Disk Interface Speech Synthesizer Extra RAM Additional 
Language (PASCAL Ti-iOGO ASSEMBLER) 


Tl HOME COMPUTER HARDWARE 
Title Description 


Price 
me VAT 


Complete with UHF modulator and power 
supply + tree cassette lead 


international character sets hi res bit image 

printing bi directio al to JiC 

PERIPHERALS 



seeking 4 to 10 adiustabie pm teed Centromc paiaiiei interlace < 

Speech 

When used with selected modules will 


RX80 PRICE 

£239 + VAT = £274 84 

Synthesizer 

roduce electronic speech 

£41 95 

MX 100 136 column. 100 CPS. friction and tractor teed, up to 15" adjustable 

Peripheral 

This umt takes ail card peripherals and on. 


carriage hi res bit image punting true descenders Centromc parallel interface 

Expansion System 

internal disk drive 

€79.96 

MX 100 PRICE 

£399 + VAT = £458 85 

Disk Drive - 

92K formatted drive mounts internally m 


RS232 Interface tor all above printers 

£55 • VAT £63 25 

Internal 

peripheral expansion system 

€149.95 

EPSON RX80F7 (friction El tractor) 

£269 +VAT = £309 35 

Disk Controller 

Controls up to 3 disk drives complete with 


FXlUU 

£479 + VAT = £550 85 

Card 

disk manager command module 

€109.95 

Roll holder tor FX80 

• £12 VAT £13 80 

Disk Onve 

92K formatted capacity per side acts as 2 


Ribbon tor MX80 FX80 RX80 

£8 VAT £9 70 

Double Sided 

drives DSKi & DSK2 total capacity 184K 


Ribbon tor MX 100 

£12- VAT £13 80 


bytes 

£219 95 


Disk Onve Complete with owr case power supply & 

External connecting cables 

RS232 Provides 2 serial RS232 ports and one 

Expansion Card parallel pon for interfacing 

RAM Adds 32K bytes extra RAM bringing total 

Expansion Card capacity to 48K bytes 
P Code Card Includes the UCSD PASCAL P code inter 

prefer 

Matrix Printer 80 column matrix printer pmter GP 100A 

cable 

80 column matrix printer with RS232 and 
Centromc parallel interlace 
80 column 100 CPS matrix printer 


Matrix Printer 
GP250X 
Epson RX80 
Printer 

Please send S A E tor software prices 


€79.95 

£129.95 


£273 95 
£297.85 


THE AFFORDABLE DAISYWHEEL 
PRINTER 

ONLY A 

C369 / , 

4- VAT / ^ # * 



The most cost effective quality matrix printers to be launched this year DP510 
and DP515 features nciude friction and tractor teed and roll holders as standard 
100 CPS prmt speed bi-directional logic seeking 9x9 matrix gives true 
descenders 2 3K buffer as standard hi res bit image plus block graphics sub 
and super script italic printing auto underlining vertical and horizontal 
tabulation lett ano right margins set skip over perforation back space and sen 
test 

STAR DP510 )0 carnage 80 columns 

SPECIAL PRICE £239 + VAT = £274.85 

STAR0P515 15 carnage 136 columns 

SPECIAL PRICE £359 • VAT £412 85 

RS232 INTERFACE FOR ABOVE £50 • VAT £57 50 


POCKET COMPUTERS AND CALCULATORS 

* CASIO PB 100 Basic language pocket computer 544 program steps Qwerty 

keyboard 12 char display £34 75 - VAT £39 95 

* CASIO FX 700P Basic language scientific functions 1568 program steps 

Qwerfy keyboard 12 char display £43 44 • VAT £49 95 

* CASIO FX802P Base language computer scientific functions. 1568 program 

steps built-in mini printer Qwerfy keyboard rechargeable batteries and 
Charger 12 char display £78 22 • VAT £89 95 

* CASIO FA-3 Cassette adaptor tor PB100 PB300 FX700 

£17 35 VAT £19 95 

* CASIO FP 12 Printer lor BB100 and FX700 £39 09 • VAT £44 95 

* SHARP PC-1211 Basic language computer scientific functions 1424 program 
steps 24 char display Qwerfy keyboard 

£60 83 • VAT £69 95 

* SHARP PC-1251 Basic language computer 4K RAM 24K system ROM 24 char 
display Qwerfy keyboard user defined key numeric pad 

£69 52 • VAT £79 95 

* SHARP CE- 125 Cassette recorder and mim printer tor use with PC 1251 incl 

ban charger £86 91 • VAT £99 95 

* SPECIAL PRICE PC 1251 * CE 125 £146 95 ♦ VAT £169 00 



★ 18 CPS - Bi Directional Logic Seekrn 

♦ 10 12 15 CPI • Proportional Spacing 

♦ Drop in' Daisywhee Triumph Adler Compatible 

* Supports an Wordstar features 

★ Diablo protocols IBM Selectnc ribbon 

★ 2K Butter at standard -100 character Daisywheel 
SPECIAL OFFER JUKI 6100 DAISYWHEEL 


£369 VAT £424 35 


THE CP80 QUALITY PRINTER 



★ 80 CPS - 
Bi-Directional^ 

Logic Seeking 80 CoiunT! 

* Friction and AdiuStble Tracjor Feed’ 
it Patented Square Needles up to 9 x 13 matrix 
it Hi-Res Graphics and Block Grphics 
SHINWACP80 PRINTER 

SPARE RIBBON FOR CP80 


£239 + VAT - £274 85 
£5 • VAT £5 75 


NEC8023BE-C PRINTER 



This is a high speed printer using bi-directional logic seeking operation 7x9 
matrix for alphanumerics 8 x 8 for graphics and bit image printing 
Programmable paper teed original plus three copies Greek characters and high 
resolution graphics The print quality is exceptional and the price is affordable 
Price £299 ♦ VAT £343 15 


it OKI Microlme 80 Printer 
it OKI Microlme 82A Printer 
★ Dragon 32 Computer 


£199 • VAT £221 85 
£329 * VAT £371 35 

£139 ♦ VAT - £159 15 


Akhter Instruments Limited 

Dept. PCW, 28 BURNT MILL, HARLOW, 
ESSEX CM20 2HU 

TEL: HARLOW (0279) 443521 OR 412639 
TELEX 995801 REF —A18 


ORDERING INFORMATION 

All orders which accompany a cheque cash or postal orders are CARRIAGE 
f- REE (UK only) Please make cheques and postal orders payable lo AKHTER 
INSTRUMENTS A carriage charge of 3% of invoice total is applicable to 
BARCLAYCARD and ACCESS orders We accept official orders from 
Government and Educational establishments We accept VAT FREE EXPORT 
orders please phone or write to check shipping cost 

OPENING HOURS: MON-FRI 9am-5 30pm, SAT 10am-2pm 
Wa welcome callers, no parking problems. 
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Blitz on New York 

Tony Harrington reports on the New York 4th WorldMicrocomputer 


Chess Championships. 


Micro Chess—a guide for 
beginners 

Micro Chess covers all the news and 
events in the busy world of computer 
chess. With new chess programs and 
new chess computers appearing all the 
time, we evaluate their strengths and 
weaknesses as they become available. 
We shall be presenting profiles of 
programmers, both amateurs and pro¬ 
fessionals, which will cover their 
methods and their interest in chess 
programming, and we shall be talking 
to suppliers and looking at their plans. 

Computer Chess affects computer 


enthusiasts in two different ways. For 
some, the fact that they can now play 
chess against either their home compu¬ 
ter or a dedicated chess computer has 
opened up the delights of the game. For 
others, the real interest is not so much 
in playing chess as in trying to build a 
chess program. Micro Chess aims to 
meet the interests of both. 

Chess is a game that can be as 
exciting for the beginner as it is for the 
grand master. So if you haven't played 
before, get yourself a good introduc¬ 
tion to the game — there are dozens in 
the bookshops — and get to it. Remem¬ 
ber, with computer chess a game can be 
as fast or as slow as you want. 


In October 1983 three British entrants 
took part in the 4th World Computer 
Chess Championships. This event is 
held every three years under the joint 
auspices of the ACM, the main US 
professional body for data processing 


personnel, and the ICCA. 

The ACM puts up the cash for the 
competition and helps entrants to pay 
for hotel expenses, and so on. The ICCA 
sanctions the results of the competi¬ 
tion. This, by the way, is not a homely 


little affair for micros. It is an open 
event, where supercomputers like the 
mighty Cray make their appearance. 
This doesn't stop the micros from 
entering, but it doesn't do a great deal 
for their winning chances. 

This time the event was held at New 
York's luxurious Sheraton Hotel. By no 
coincidence at all, the ACM held its own 
three-yearly conference at the same 
time and place, so the tournament 
acted as a side-show for the ACM 
delegates, many of whom drifted into 
the playing area to watch the games. 

Play was from seven in the evening 
till midnight, with the resident prog¬ 
rams (that is, those who were not 
participating by land-line) going on till 
two in the morning on occasions. If this 
leads eventually to some of the watch¬ 
ing DP specialists taking up the myster¬ 
ies of mini-max search theory and 
producing their own fledgling chess 
programs, so much the better. 

The three British entries among the 
22 who took part were: the 1982 and 
1983 PCW European Chess Tourna¬ 
ment winner, Advance 3.0, by Dave 
Wilson and Mike Johnson; BCP by Don 
Beal and intelligent Software's Philidor 
chess program. 

Don Beal has been to all four of these 
tournaments. Like the other British 
participants, he was impressed by the 
improvements made in chess prog¬ 
ramming in the three years since the 
last World Championships. 

'It was clear from the play that there 
had been definite steady progress. 
What I noticed particularly was that the 
best of the microcomputer based en¬ 
tries did better this time than ever 
before. Three years ago it would have 
been fair to say that the micros were 
struggling to come bottom. Now they 
were holding their own in the middle of 
the field,' Beal commented. 

He reckons that the improvement in 
over-the-board play hasa lotmoretodo 
with improved programming than it 
has with added speed and processing 
power. Though when it comes to a 
program like the Cray Blitz, which ran 
notjustonany ordinary old Cray, but on 
a special experimental mQdel consist¬ 
ing of three linked Crays, the relative 
effects of hardware and software be¬ 
came a little difficult to sort out. 

The twin surprises of the competition 
were both associated with Ken Thomp- 


Results table for the 4th World Chess Championships 


(The number on the left of each column indicates the opponent and the colour 
of the pieces; that is, Cray Blitz was black against Fidelity X in round 2.) 


Program 

Round 1 

Round 2 

Round 3 

Round 4 

Round 5 

Total Pos 

1 Cray Blitz 

wi^ 

810/2 

W 6/3 

B5 /35 

B7 /45 

1st 

2 Awit 

W15/, 

W 6 /, 

81% 

WI 9/3 

B13/ 4 

2-3rd 

3 Bebe 

81 Vo 

W20 / 1 

W% 

BIO /3 

S5 / 4 

2-3rd 

4 Chaos 

B 9 /0.5 

W21 /15 

B 19 /2.5 

W 7 /2.5 

W 6 /3.5 

4-5th 

5 Nuchess 

W20/, 

81 V 2 

W7 /3 

W 1 /3.5 

B 3 /3.5 

4-5th 

6 Advance 3.0 

W22/, 

B2 / 2 

B1 /2 

W 8/3 

B4 /3 

6-9th 

7 Belle 

B13/, 

W 8/ 2 

B5 /2 

84 /3 

W1 /3 

6-9th 

8 MephistoX 

W18/, 

B7 /l 

W16/ 2 

B 6/ 2 

W15/3 

6-9th 

9 Schach 2.7 

W %5 

W 12 /l.S 

B 3 /l.5 

B 11 /2.5 

W10/ 3 

6-9th 

10 Fidelity X 

B16/i 

W1 /l 

B1% 

W3 / 2 

B 9 /2.5 

10-13th 

11 Merlin 

w 3/l 

w 5/l 

B 13 /l.5 

W 9 /l.S 

Bl 9 /2.5 

10-13th 

12 NovagX 

W1 %.5 

B 12 /0.5 

W Vo.5 

82 Vi .5 

B 14 /2.5 

10-13th 

13 Phoenix 

W % 

B22 /l 

W 11 /1.5 

B, 7 /2.5 

W 2 /3.5 

10-13th 

14 BCP 

8 Vo 

W18/ 0 

B22/, 

B16/ 2 

W1% 

14-16th 

15 Ostrich 

82 /o 

Wl 6/ 0 

B2 °/l 

W18/2 

B 8/ 2 

14-16th 

16 Pion 

wio/ 0 

B1 5/l 

B8 /l 

Wl^ 

W17/ 2 

14-16th 

17 Bobby X 

B1 %5 

B 19 /o.5 

W2 Vi.s 

W 13 /l.5 

B 16 /l.S 

17-21 st 

18 Conchess 

B8 /o 

814/, 

W10/, 

81 Vi 

W 20 /l.5 

17-21 st 

19 Patsoc2.0 

B 21 /o.5 

W 17 /l.S 

W 4 /1.5 

B 2 /l.5 

W "/l.5 

17-21 st 

20 Philidor 

B5 /o 

B3 /o 

W15/ 0 

W 22 ^ 

B18 /l 5 

17-21st 

21 Shy 

W, %.5 

B 4 /0.5 

B 17 /0.5 

W 12 /o.S 

82 Vi.5 

17-2 1 st 

22 Stinks X 

B % 

W13/ 0 

W1% 

82 % 

W21 /o 

22nd 
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son's Belle. The American Chess Fed¬ 
eration decided to acknowledge 
Thompson's contribution to computer 
chess. Belle has an outstanding record. 
Before this tournament, Belle had 
never, in any of its many versions, lost a 
game to another computer. It had also 
come joint second with several players 
at the 1982 US Speed Chess Cham¬ 
pionships. So the Federation awarded 
Belle a US international mastertitle at a 
little ceremony half way through the 
tournament. Belle promptly responded 
by losing itsfi rst two games ever, one to 
Nuchess and one to Cray Blitz (this last, 
annotated by David Levy, is given in full 
in the February issue). 

The West German chess journalist, 
Friedric Friedel, reckons that both 
losses were 'statistical'. Belle simply 
found itself in what happened to be two 
losing positions. He and other Belle 
watchers still believe Belle to be the 
strongest program. In the game against 
Nuchess, for example, it found the 
winning line for Nuchess, but just 
happened to be playing with the losing 
pieces. Chess is a strong game in which 
World Champions have found them¬ 
selves with lost positions on occasion 
inside 20 moves. 

For those of you who might be 
scanning the results table for clues to 
the strength of the commercial chess 
machines that will appear later this 
year, rememberthatafive-round Swiss 
tournament with 22 entries produces 
some funny results in the middle 
orders. A better guide to strength than 
overall positions would be to look at a 
particular machine's opponents. A full 
point taken off Sfinks X, for example, 
which came last with zero points, is not 
quite the same thing as a full point taken 
off Belle! 

Games Section 

Inevitably attention has to focus on the 
performance of Cray Blitz. It had an 
awesome amount of processing power 
behind it, probably more than any 
computer chess program has ever 
enjoyed in any competition anywhere. 
Tactically, this gave it an overwhelming 
superiority. But as a careful scrutiny of 
its games demonstrates,, despite its 
ability to play the most hair-raising 
tactical positions, Cray Blitz, with all its 
hardware, is capable of playing the odd 
planless move. This might sound like a 
churlish comment, but look atthe way it 
plays the late middle game against 
Beal's BCP. 

The table shown, reproduced from 
the official tournament bulletin, gives 
the full list of participants in order of 
their final placings — my thanks to the 
organisers. 

Last month's game, annotated by 
David Levy, wastheexcitingfinal round 
clash between Cray Blitz and Belle, in 
which Belle lost for only the second 
time in its eventful history. This 
month's game shows Cray Blitz's first 
round game against Don Beal's BCP. 

Beal was unfortunate to find his 



program drawn against the mighty 
Cray right from the start. With so large a 
field, there was a reasonable chance 
that he might have avoided playing it 
altogether. His troubles were multi¬ 
plied by the fact that what looks like a 
carefully prepared book opening, the 
Nimzowitsch variation 2 . . . Nf6 in the 
Sicilian Defence, found the Cray's huge 
openings repertoire fully prepared. 

The point of pre-programming the 
Nimzowitch variation as black is to 
avoid the main lines of the Sicilian, 
where Beal would have expected one of 
the larger programs to have a compre¬ 
hensive openings library with many 
prepared tricks in store. Against an 
opponent with less memory than the 
Cray, Beal might well have been suc¬ 
cessful. Here, however, he found an 
opponent who could play what was 
supposed to be an unusual line effor¬ 
tlessly from its library. 

1 e4 c5 2 Nf3 Nf6 3 e5 Nd5 4 Nc3 e6 5 
Nxd5 exd5 6 d4 Nc6 7 dxc5 Bxc5 8 Qxd5 
Qb6 

So far everything is according to 
book. This is the natural attacking 
move. Black has given up a pawn for 
active piece play and now threatens to 
win it back immediately by taking the 
pawn on f2 with check. In one of the 
book lines, white counters this threat by 
duplicating it: he plays 9 Bc4 which puts 
the Black King's Bishop pawn under 
fire. Black takes the pawn on f2 and 
castles once white plays Ke2, removing 
the threat on his own pawn on f7. White 
then has active piece play and a very 
complex and unclear position results. 
Cray Blitz rejected this line. 

Computers do not like giving up 
pawns when no clear measurable 
advantage results. Making predictions 
about the complex evaluation func¬ 
tions of programs like Cray Blitz, Belle 
and Nuchess is a thankless task. But at 
least as far as the more 'down market' 
computer programs are concerned, 
their scoring functions rate a pawn win 
as a solid plus and they want to see 
some tangible gain if they are going to 
give up this plus. BCP has got this far 
because it is 'in book'. The Cray shows a 
touch of class here by varying from 
book in a line that gives the pawn back 
without immediate material advan¬ 
tage. 

Cray Blitz retreats the queen to cover 


f2: 

9 Qd2 0-0 10 Bc4 Re8 

Thefun begins. Black hasthe whitee 
pawn in its sights, but material equality 
is not everything. To be fair to Beal's 
BCP, it is not immediately clear what 
black's plan should be other than to win 
the e pawn. His pieces are boxed over 
on the queen side and white has good 
chances for a king side attack. 

11 0-0 ... a move which invites Nxe5. 

I was curious to see if one of the better 
commercial dedicated chess compu¬ 
ters, like the Novag Constellation, 
would find and play such a move. On 
level 6 it immediately looked at and 
rejected 0-0 and opted, after around 
two minutes of analysis, for the vastly 
inferior 11 Qe2 to protect the pawn. 
Nxe5 12 Nxe5 Rxe513Qf4! 

A natural and obvious move. After 
black's thirteenth move, Constellation 
found 13 Qf4 immediately in my test 
run. But seeing one move ahead is 
never a great difficulty. The critical test 
was to spot this position as advan¬ 
tageous back on move 11. White puts 
both the f7 pawn and the rook on e5 
under threat. Black could now play 13 
. . . Re7, but his blocked white bishop 
will slow him down badly. In reply to 
this white could simply play 14 Bd2 
(ignoring the threat 14. . . Qxb2) and 15 
Rael with a winning attack. In the event, 
Black settled for wrecking his position 
with 13 . . . Qf6. (Constellation, in the 
same position, opted for 13 . .. Re7, 
and, playing both sides of the position, 
quickly discovered the win for white.) 

13... Qf6 14 Qxf6 gxf6 

At this point I would rather be white, 
but there may be ways for black to make 
a game of it. Cray Blitz finds a very 
strong continuation. 

15 Khl d5 16 f4 Rh5 

This is the sort of move that most 
human chess players would quite 
sensibly reject out of hand. The rook 
has no safe retreat squares once it gets 
trapped on this flank and the two white 
bishops should be able to force a 
favourable exchange. BCP cannot see 
all the way to the inevitable capture, so 
the evaluation function gives priority to 
keeping the rook 'active'. It's one of 
those positions that really tests the 
programmer. 

18 Bb3 d4 19 g3 Rh3 20 f5 Kg7 2.1 Kg2 
Rh6 22 Bxh6+ Kxh6 

And so the exchange is forced. From 
here Cray Blitz goes through a fairly 
mediocre patch before finding the win, 
which, from this position, was simply a 
technical exercise. 

23 Bd5 Kg7 24 Radi a5 25 Khl Ra6 26 
Be4 b5 27 Rfel Bd7 28 Rd2 Bc6 29 Bxc6 
Rxc630Re8Bb631 Rb8 b432Rb7 Kf833 
Re2 Bc7 34 g4 Rc5 35 Ra7 Bb6 36 Ra6 Rc6 
37 Rd2 Rd6 38 Rd3 Kg7 39 c3 Kg8 40 a4 
Kg7 41 cxb4 axb4 42 a5 Bc5 43 Rxd6 
Bxd6 44 Rxd4 Bc5 45 Rd5 Be3 46 Rd3 
Bc5 47 Rd7 Be3 48 a6 h5 49 gxh5 Kf8 50 
Rd3 Bc5 51 Rg3 Ke8 52 h6 Bd6 53 a7 Ke7 
54 Rd3 Bc7 55 a8=Q Bd6 56 h7 b3 57 
Qb7+ ke8 58 h8=Q+ Bf8 59 Qe4 
checkmate. 1-0 B33 
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CALPAC 

LEARNING 

SERIES" 

Colour graphics and sound arc used 

3 PICTURE PLOTTER This program 

extensively lo make learning more 

has been written so that children can 

enjoyable 

create their own pictures on the 
television screen It is so simple that 

1 TENS AHD UH1TS ADDITION You 


may choose simple sums or sums 

yet its sophistication makes it 

which in\ olve carrying ten Helpful 

suitable for producing multicolour 

correction sequences are provided if 

maps and diagrams 

mistakes arc made An attractive 

4 N 9 RTH AMERICAN INDIANS This 

landscape is formed as the sums arc 
successfully completed, and the 
scene Is animated at the end of the 

program helps to develop reading 
and comprehensive skills You 
complete sentences using a word 

program 

from the list on the screen Correct 

2 TENS AND UH1TS SUBTRACTION 

responses are rewarded by the 

Choose simple or difficult sums 

creation of an Indian scene which 

Either of the two methods of 

includes tipis and buffalo 

subtraction taught in schools may be 

You may replace the questions in 

selected at the start of the program 

this program with your own 

Detailed help is gtven if errors arc 

(create a bank of up to 250 

made Correct answers add sections 

questions with a 48K Spectrum) 

to a bridge If no mistakes are made, 
the will drive across the 

completed bridge and fire its gun 

Any subject area may be chosen 

j.J Warren 1983 

The programs on this cassette are 

Published by Calpac Computer 

subject to copyright, and may not be 

Software. 108 Hermitage Woods 

copied, transmitted, hired or lent 

Crescent. St Johns. Woking. Surrey 

without the written permission of 

GU21 1UF 

Calpac Computer Software 

CALPAC 

■ • a S a 

I* 1 *1 

1 s' 



TEAKNING 


Colour graphica and sound arc ascd 
extensively to make learning more 
enjoyable 

9 NOUNS VERBS. ADJECTIVES AHD 
ADVERBS Sentences arc displayed 
and yon select the named parts of 
speech Instant feedback and hclpfol 
comments ensore positive learning 
Correct answers are rewarded by the 
creation of a coastal scene, which is 
animated at the end of the program 

10 VERB PRACTICE Yon have to 
complete the sentences nsing the 
correct tenses of the verbs. The 
program concentrates on those 
Irregular verbs that often cause 
dlfTIcairy An anderwater landscape 
Is created as questions arc correctly 
answered 


J J Warren 1983 
Published by Calpac Computer 
Software. 108 Hermitage Woods 
Crescent. St Johns. Woking. Surrey 
GU21 1UF 


11 THE STRUCTURE OF THE FLOWER 
This program explains how the parts 
of the flower arc involved in the 
formation of seeds This is a three 
part program which makes full use of 
high resolution colour graphics 

12 LONG Division This detailed 
program takes the learner through 
long division sums in easy stages 
Correction sequences are 
automatically provided when they 
are needed Sums with remainders 
can be chosen if required 


The programs on this cassette are 
subject to copyright, and may not be 
copied, transmitted, hired or lent 
without the written permission of 
Calpac Computer Software 



1 TENS AND UNITS ADDITION 

2 TENS AND UNITS SUBTRACTION 

3 PICTURE PLOTTER 

SPECTRUM || 

II— 

4 NORTH AMERICAN INDIANS 

FROM 6 YEARS* 

1 U8K 

V 


r* 



Our software is suitable for use in the home, school or college. 

For further details or retail stockists please telephone:- 048 67 2584 

We have a demonstration cassette available for retailers or schools. 

We would like to hear from good programmers, graduates or teachers 
wishing to participate in the expansion of our Learning Series on the 
Spectrum, BBC' Model B and other machines. 

Additional features of the CALPAC LEARNING SERIES include 
•Spelling checkers 
•“Help” call up routine 

•Easy insertion of subject material of your own choice into the programs 


Our software is available by direct mail from: 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent 
St Johns, WOKING, Surrey GU21 1UF 
PRICE LIST 

CALPAC LEARNING SERIES VOL 1 
CALPAC LEARNING SERIES VOL- 2 
CALPAC I.EARNING SERIES VOL ^ 

CALPAC CHEMISTRY SERIES VOL l 
CALPAC CHEMISTRY SERIES VOL 1 
CALPAC PATTERNS 
Also available from: Spectrum Group Dealers 
Selfridges Stores 
HMV Shops 

Nottingham Educational Supplies 


16K or 48K. Spectrum . 

. £9.50 

16K or 48K. Spectrum . 

.£9.50 

16K or 48K Spectrum . 

.£9.50 

48K Spectrum. 

. £7.50 

16K ZX81 . 

. £6.95 

16K ZX8I. 

. £5.95 
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History maker 

flespons/fo/e for/aunc/r/ngf/reGood Housekeeping Early Learning series^ Linda 

Richardson , managing^ editor of Ebury Software, inputting hermultifariousskills to 

gooduseJyiargaretSpoonerfindsouthowitallbega ^. .. 


Linda Richardson radiates energy and 
enthusiasm when she talks about her 
work. As managing editor of Ebury 
Software she isthe driving force behind 
the recently launched range of Good 
Housekeeping Early Learning pro¬ 
grams. She became quite animated 
describing young children's excite¬ 
ment the first time they use a computer 
and is delighted to find herself in a 
position where she can influence the 
development of software to make 
learning fun for them. 

Linda's job is to decide the publishing 
policy of Ebury Software and ensure 
that it is carried out. Ebury Software is 
part of the National Magazine Com¬ 
pany which publishes Good House¬ 
keeping and other women's magazines 
and owns the book publishers, Ebury 
Press. 'I co-ordinate the teams of 
authors and programmers involved in 
creating the programs,' she said. 'I also 
liaise with the educational advisers 
who help devise the titles and I work 
closely with the Good Housekeeping 
Family Centre so that we end up with a 
product with which we're both happy.' 

The publishing policy she formulated 
covers three main areas. The first is a 
concern with quality. 

The second aspect of her publishing 
policy isto provide broad-based educa¬ 
tion which is not too formal in its 
approach and reflects the ideals of 
Good Housekeeping. 'We're interested 
in the ways in which people can use the 
computer in the home — whatthey will 
do with a micro when they're tired of 
playing games.' 

The third facet of policy is to encour¬ 
age women to use computers. Linda 
said: ' Good Housekeeping is a name 
women know and we hope it will give 
them the confidence to try the pro¬ 
grams. The Early Learning series is 
designed for use by the parent with the 
child and this usually means the 
mother. That's why in our packaging 
we have a picture of a woman with a 
child.' This contrasts with most public¬ 
ity for computers and software show¬ 
ing men and boys at terminals. 

Although Ebury Software places 
much emphasis on programs to use in 



Above: Linda Richardson 


We’re interested in the ways 
in which people can use 
computers in the home . . 


the home, Linda is pleased thatthey are 
also being bought by schools. 'Our 
software is designed bearing in mind 
the things teachers will be looking for. 
We want to supplement the teacher's 
role, not take over.' 

Background 

Linda became managing editor of 
Ebury Software in April last year. 
Before that she had worked in Long¬ 
man's self-study unit and atthe Nation¬ 
al Extension College commissioning a 
30-hour Basic course, part of the book 
which accompanied the BBC's televi¬ 
sion series, The Computer Programme. 

Although her involvement with com¬ 
puters and education seems far re¬ 
moved from her academic background 
— she did a PhD in the history of 
medicine — her interest in education 
started early. 

During vacations she worked as a 
nursery assistant in a pre-school educa¬ 
tion programme in the US, and became 
more familiarwith computers. She had 
bought an Apple II and recalls: 'When I 


did my PhD we were living in atinyflat. 
The bedroom was filled with bed, thesis 
and computer. It was on a door 
supported by trestles.' 

Having emerged from her in¬ 
creasingly specialised education she 
became a curator atthe Museum of the 
History of Medicine, but when the 
collection was transferred to the 
Science Museum — which is subject to 
the Official Secrets Act — she was 
unable to follow because she is an 
American citizen. 

However, her job atthe Museum had 
an educational content — talking about 
the history of medicine to school 
parties and providing information for 
'O' level and CSE students. When she 
had to lookfor another job she decided 
to use this experience. 'I kept applying 
for jobs in publishing where I could use 
my interest and skills in education.' 

Progress 

Her subsequent job as courses editor at 
the National Extension College gave 
her the chance to increase her know¬ 
ledge of computing, too. 

From a past which concentrated on a 
narrowly specialist area, Linda now 
looks forward to work that will involve 
her in a wide variety of topics as Ebury 
Software expands its range of titles into 
new areas. 'The future is full of possibi¬ 
lities. One is to have interactive data¬ 
bases in the home with people collect¬ 
ing all the information about a subject 
in which they are interested and tailor¬ 
ing it to their needs. As computers 
become more powerful the things you 
can do with them become more excit¬ 
ing. At present we are restricted by the 
limits of the medicine. Many people 
only have cassettes and this has to be 
considered in our current software 
design.' 

She regards the 'information explo¬ 
sion' of the computer age as analogous 
to the period that has absorbed her 
academically, the 16th century, when 
printing first made information widely 
available. So it seems appropriate that 
her job now involves her in spreading 
information and playing a part in 
today's historical process. im 
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Mjcrocomputej^Jhave tjieirrole to play in providing a rudimentary 

educ a t ion. Margaret Spooner gets back to basics with a selection of 

programs for the BBJ.2 Micro and the Spectrum. 


Linda Richardson, managing editor of 
Ebury Software, is keen for the Ebury 
imprint to be recognised for the high 
quality of its software. The initial range 
of six programs, three of which are 
reviewed below, introduces Mr T, a 
little, animated T-shaped character 
who waves his arms victoriously when 


a correct answer is given. 

Much thought has been given to 
devising ways of allowing young chil¬ 
dren to control the computer, generally 
by use of the space bar. 

A parent menu is provided, enabling 
the parentto selectthe level of difficulty 
required, whether colour or black and 


white are to be used and whether sound 
is wanted. The default is colour and 
sound. All the games have attractive 
graphics and bright colours. The care 
given to pace, presentation and docu¬ 
mentation provides a standard to 
which other educational writers might 
well aspire. 



MnJ'Tells the Time 

Machine: BBCMicrofalsoZX 
Spectrum) 

Publisher: Ebury Software 
Availablefrom: Retail outlets and 
direct mail 
Price: £12.95 
Agerange: 3to6years 
The four programs on this tape are 
designed to introduce children gra¬ 
dually to clock times. The first program, 
'Working Clock', shows a clock face 
with movable hands, with the clock 
ticking and hours chiming, to give 
children an appreciation of the pattern 
of movement around the clock face. 

In 'Matching Hours', two clock faces 


are displayed without numbers. The 
child must identify when the hands of 
the clock on the right match the ones on 
the left. In this way he learns to judge 
the time from the angle between the 
hands. 

When 12 correct matches are made, 
Mr T at the bottom of the screen 
completes his wiggling progress from 
one side to the other, eats the waiting 
strawberry and gives his victory wave. 
The matching occurs at three levels — 
sequentially through the hours, ran¬ 
domly through the hours, and, finally, 
using half hours and quarter hours. The 
six difficulty levels gradually increase 
response times. 

The third program, 'Clock Numbers', 
brings numbers back onto the clock 
face. Initially, five numbers are missing. 
At the side of the screen a column of the 
missing numbers is shown, and when 
Mr T is beside the correct one to fill the 
flashing gap on the clock face, the 
player must press the space bar, until all 
five have been correctly identified. At 
stage two, the missing numbers flash 
out of sequence and at the third stage of 
the game all the numbers on the clock 
face are missing. 

The final game introduces the word 
'O'clock', and the child learns to recog¬ 
nise the written hours and match them 
against the time on the clock face. 

Unfortunately, the review version of 
Mr T Tells the Time had a bug in the 
'Matching Hours' game. Under certain 
conditions, the message 'No room at 
line 6000' appeared and attempts to 
'Escape' or mdye on by pressing the 
space bar were unsuccessful. 
Documentation: Excellent 
Conclusions: Apart from the bug 
already mentioned (which Ebury says 
has now been eliminated), these games 


mmm 

provide a gentle introduction to help 
children learn how to tell the time. 



Mr T’s Shape Games 

Machine: BBCMicrofalsoZX 
Spectrum) 

Publisher: Ebury Software 
Availablefrom: Retail outlets and 
direct mail 
Price: £12.95 
Agerange: 3to6years 
This program introduces triangles, 
squares and circles and gives children 
the chance to become familiar with 
their shapes by matching them, playing 
and building patterns with them. 

A game called 'Jigsaws' is used to 
allow children to match the shapes. A 
pattern is displayed in red which 
incorporates the shapes in a variety of 
ways (I found at least 12 different 
patterns at the simplest level). From the 
top of the screen, one of the compo- 
nentsofthedisplayed pattern (in green) 
descends and the child must hit the 
space bar when it passes over the 
matching section of the original pat¬ 
tern. Once all sections are matched 
(and consequently the original pattern 
has changed from red to green), a new 
pattern is presented. 
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The simplest patterns have only two 
shapes and as the level of difficulty 
increases more complex patterns are 
made up of a greater number of pieces. 
The game is well paced and a child 
could play it alone, almost at once. 

Shapemaker, the other game on this 
cassette, relies on adult help. It starts 
with text that is beyond the reading 
ability of this age group, so the parent 
must help the child choose three 
colours from a list of eight; choose a 
shape from among a square, circle, 
equilateral triangle and right angled 
triangle; move it (up, down, left or 
right); turn it (clockwise or anti¬ 
clockwise); change its size (bigger, 
smaller, taller, shorter, wider or nar¬ 
rower), or forget the shape. Having 
decided on shape and size the child can 
opt to keep it and colour it in, and in this 
way build up a picture. Not only does 
this allow the child to become more 
familiar with the shapes but, if a 
particular picture is envisaged — for 
example, a sailing boat — a consider¬ 
able amount of planning and logic is 
required. Older children will also find 
this enjoyable. 

The manual suggests that parental 
help is needed To develop and explore 
ideas, talk about shapes and expand 
vocabulary'. It also attempts to extend 
the educational benefits of the games 
by suggesting additional activities us¬ 
ing shapes — for example, spotting 
shapes on car journeys. 

These games are well devised, but for 
this young age range accessibility is 
important so it's probably necessary to 
load the game into the computer and 
allow the child to play whenever the 
moment seems right. 

Documentation: Excellent 
Conclusion: Attractively presented and 
well-paced but at £12.95 it's an expen¬ 
sive way of learning to distinguish 
shapes. 



Castle Spellerous 

Machine: 48k Spectrum 
Publisher: Sinclair Research 
Availablefrom: Retail outlets 
Price: £7.95 

Age range: 5 to 12 years 

Loading proved difficult, but once 
accomplished Castle Spellerous pro¬ 
vided an exciting game which success¬ 
fully masks a spelling test. A 400-word 
vocabulary atten levels is provided and 
it'spossibletoaddyourown lists. Ifyou 
wish you may view the vocabulary of 
the level you choose before playing. 


In the game you have ten men to 
rescue a princess who has been cap¬ 
tured by the magician in Castle Speller¬ 
ous. The word to be spelt is briefly 
displayed and you then have two 
chances to key it in correctly. If you get 
the answer right another section of the 
rescue tower will be built (it takes ten 
correct answers to rescuethe princess). 
Ifyou spell the word wrongly your man 
will become a butterfly, bat or toad. To 
keep you on yourtoes the wizard, in the 
guise of a vampire bat, sometimes 
launches a surprise attack. To foil it you 
must quickly press a requested key or 
you lose another man — a sure way to 
increase familiarity with the keyboard. 
When the tower has been completed 
you carry the rescued princess to safety 
in a ship, but if all your men are lost the 
wizard comes for you (looming large 
and flashing on the screen). 

Each word to be spelled is displayed 
in small but legible characters and only 
for a few seconds. This gives the game a 
good pace but may be difficult for poor 
spellers. However, since it's possible to 
view the vocabulary beforehand, a 
careful study of the words can be made 
then, and plenty of time is available to 
type in the correct word. 
Documentation: Adequate 
Conclusion: A well paced game with 
attractive graphics. Castle Spellerous 
holds the player's interest and makes 
spelling practice fun. 



Mr T’s NumberGames 

Machine: BBC Micro (also ZX 
Spectrum) 

Publisher: Ebury Software 
Availablefrom: Retail outlets and 
direct mail 
Price: £12.95 
Age range: 3 to 6 years 
The simple procedure of moving the 
dots from a ladybird to a leaf is used in 
one of these games to introduce the 
numbers 1 to 9. It's dqsirable that an 
adult should be around to count the 
dots with the child. By pressing the 'N' 
key the child can transfer the dots back 
again. It seems rather a tedious way to 
introduce numbers — I suspect for 
most young children counting foot¬ 
steps when out walking with mother or 
playing a game of dominoes to gain 
visual recognition of low numbers 
would be more pleasurable. The out¬ 
line of the number is also displayed on 
the screen. 


Once the child has become familiar 
with the numbers a counting game can 
be played. The ladybird now appears 
with a random number of dots on its 
back and again the child transfers them 
to the leaf. If the child presses the 'N' key 
the correct number of times, followed 
by the space bar, the matching number 
will appear on the screen. 

A further advance occurs in the next I 
game in which the child is required to 
use the number keys on the keyboard; 
the number typed is drawn on screen. In 
the ladybird game a ladybird with a 
random number of dots appears and 
the player has to press the correct 
number key. Mr T waves his congra-. 
tulations after nine correct answers 
have been given. 

Documentation: Excellent 
Conclusions: A graduated selection of 
number exercises and games which 
should prove fun as children learn to 
count— limited to numbers 1 to 9. 



Wordspell 

Machine: 48kSpectrum 
Publisher: Griffin Software 
Availablefrom: Retail outlets 
Price: £6.95 plus VAT 
Age range: 5years upwards 
The packaging and explanatory booklet 
which accompany Wordspell inspire 
confidence. As the name implies, 
Wordspell is a program to teach spell¬ 
ing and the booklet explains that it 
contains 116 different word lists to test 
different aspects of the English lan¬ 
guage, and that you can use your own 
word lists. 

Unfortunately, no imagination has 
gone into the design of the program so 
it'sdrill and practiceofthe mosttedious 
kind. The word to be tested is displayed 
clearly (for about 30 seconds, but you 
need not wait this long) and you must 
then type your version. Ifyou r answer is 
correct you are congratulated ('well 
done') and the word is displayed again; 
if your answer is wrong the incorrect 
letters are placed in a litter bin and the 
correct ones inserted and you are given 
another try — this process can be 
repeated indefinitely. Each test con¬ 
tains seven words from the selected 
word list and at the end you are 
informed of your score and time taken, 
then invited to do another test. 
Documentation: Good 
Conclusion: Not recommended. 


PC W 225 






























Missing Words - 

watch the train move 
forward when you 
type in the 
right word ^ 

4-10 yrs. 

(Spectrum /X 

4Sk) /fa 


Money - an intro¬ 
duction to coins and 
notes and their use 
in shopping. 
4-10 yrs. 
(Spectrum 
> 48k) 


Maths ► yM 

Invaders - ^ 

answer the 1 

questions correctly 
or the invaders will 
land on you.4-12yrs. 
(Spectrum 16/48k, 
BBC B, Electron.) 


Identikit - 

choose from 
a range of 
features and build 
up a face on the 

r screen. 2-8 yrs 
(Spectrum 48k.) 


Time - learn to tell 
the time with this 
simple step by step 
guide. 3-10yrs 
(Spectrum 
48k. BBC B. 
Electron.) m 


y Railroader - 

lay track on 
the screen in 
any layout you 
want 4-10 yrs. 
(BBC B. Electron.) 


Micros for 
Children 1. a set of 
four educational games for 
children of 3-8 yrs. Excellent 
value. (Spectrum 16/48k.) 


for top quality programs 


Spectrum programs only £6.95 BBC/Electron programs only £7.95 
Ask for Stell Software at larger branches of Boots, John Menzies, 1/1/. H. Smith 
and all good computer shops, where most titles are available. 

In case of difficulties order direct from Stell Software. Dealers should contact their regular distributors. 



Stell Software 36 Limefield Ave, Whalley, Lancs, BB6 9RM. 
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PARALLEL 

PRINTER 

INTERFACE 


* 12 months guarantee 

* Fully self-contained with connectors and 

T5 metre cable 

* Plugs into Sinclair QL’s RS232C port and 

* Drives any CENTRONICS compatible printer 
eg Epson Seikosha Juki OKI NEC Shinwa 

Star MCP-40 Roland etc etc 

To order send name & address with cheque to 
MIRACLE SYSTEMS Ltd 
6 Armitage Way 
Kings Hedges 
CAMBRIDGE 
C B 4 2 U E 


"FORTH ROBOT 


The only educational 
robot arm to use FORTH 
the acknowledged 
control language. 



Details from 


CYBER 310 £650 vat 

• Complete with cable, Cyber's 
RoboFORTH software, FORTH 
compiler. 

Simple user interface based on 
LOGO'S turtle graphics. 

• 5 degrees of freedom plus 
grip; reach of 22-8 inches; working 
height of 35.4 inches; lift capacity 
ofV2lb(250g). 

• Computer interface 8 bit 
parallel (CENTRONICS). 

• Works with Apple, Pet, Acorn, 
Atari and most other computers. 
State make when ordering. 


Cyber Robotics Ltd 

61 Ditton Walk 
Cambridge CB5 8QD 
(0223)210675 





GUARANTEED LOWEST PRICE 



EPSON 

MRP 

OUR 

PRICE 

RX80. 

.£279 

£229 

FX80. 

.£438 

£359 

RX80FT. 

.£319 

£259 

MX82T/3. 

.£349 

£289 

MX 100/3. 

.£475 

£399 

FX100. 

.£569 

£479 

SHINWA 

CTICP80. 

.£289 

£219 

JUKI 

Daisywheel 6100. 

.£449 

£369 

SMITH CORONA 

TP-1 (pors). 

.£485 

£299 

STAR 

DP515. 

.£299 

£209 

Gemini 10X. 

.£249 

£219 

Delta 10. 

.£399 

£349 

OKI (Microline) 

80P. 

.£226 

£199 

82A. 

.£329 

£289 


MINI-PRINTERS 

MCP40.£109 

STX-80.£129 

KG P-40.£119 


Bit 24. 


.£79 


MONITORS 


OUR 

PRICE 

£69 

£95 

£199 

£99 

£105 

£209 


SANYO MPR 

12"gr. med.res.£80 

12"gr.hi.res.£110 

Colourfrom.£235 

KAGA 

12"gr. hi.res.£109 

12"amberhi.res.£119 

Colourfrom.£239 

PERIPHERALS/CARDS FOR APPLE 11 

£ 

Printer (centronic).38 

Printer + 16k buffer.95 

Printer -f 32k buffer.109 

Printer + 64k buffer.129 

Printercable.10 

80col.(notlle).45 

80 col. (lie).49 

80 col. + 64k (lie).89 

Disc controller. 32 

PAL (+modulator). 39 

16k RAM.39 

EPROM writer.48 

RS232C.42 

I/O interface.35 

Z80CP/M.44 

ASCII encoded keyboard 

u/case, I/case.49 


Powersupply.49 

Cooling fan.20 

Joystick—2 pot.12 

80 col. inverse chip.9 

40/80 col. switch.9 

A/D(16channels).69 

Realtime clock.49 

DISC DRIVES 

Fullheight.154 

Half height.154 



P&P: printers, monitors £7 

Others: Under £100 add £3 Over £100 add £5 
Please add 15% VAT to total orders. 

For full details and prices of all computer 
consumabies, monitors and printers ring: 

021-356 7402 or write to: 
ROSCO LTD., Freepost 
Birmingham B201BR 
Telex: 334303 TXAG WMG 


B 
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BELTECH 


from 




BELTECH 

OrderForm 


Software that doesn't insult 
your intelligence 

FOR BBC MODEL B ■ SPECTRUM 48K COMMODORE 64K 

BEL BASE BEL GRAPH BEL CHEM BEL GEN 


by John Marshall B.Sc. 

Comprehensive Data Base with 20 
Field Records containing up to 150 
Characters Alpha/Numenc. Amend. 
Insert. Delete. Sum. Save. User 
Defined Report Formats. Step 
Through 


Advanced Function Plotting Input by Andrew Chapman B.Sc. 
your own Equations. Parametncs. Bar Professionally written revision 
“ to O ‘ 


Chart. Pie Chart. Line Graph. Input 
Data from File or Keyboard. Edit. 
Save, Name Records Sort 


package to 0 Level Fully 
Documented. User Friendly 
Explanations. Examples. Tests. 
Illustrations 

CHEM ONE Moles Formulae. 
ReactingMasses & Volumes, Gases 
CHEM TWO Balancing Equations 
Atomic Structure & Bonding. Rates of 
Reaction. Electrolysis. Energy 
Changes 


Keep your Family Geneological 
Records in a modem professional I 
way KeyboartVFile entry/Edit 9 
Keyboard Searches Names. ■ 
Dates. Places. Births. Marriages. | 
Deaths Male & Female Lines 
These, and many other User 
Fnendly Menu Options 


BEL BASE 


13.65 


BEL GRAPH 


14 89 


BELCHEM 
CHEM 1 


CHEM 2 


BEL GEN 
Geneology 


TAPE 


QTY 


8.50 


8.50 


1250 


DISC 


QTY 


15.25 


16.45 


10.35 


10.35 


1399 


SERVICE-5 STAR PLUS 


X 


TOTAL inc. P. & P. 1 


TOTAL 


NAME. 


★ DESPATCH 
NORMALLY WITHIN 24 

★ VAT, P & P INCLUDED. 


HRS. 


★ BACK UP AND 
DATA TYPE. 

★ USER BOOKLET WITH 
EACH PROGRAM. 


★ REGISTERED USER ADVICE 
SERVICE. 

★ INSTITUTIONAL ORDERS 
ACCEPTED. 


ADDRESS _ 



BEL PLAN 
BEL STAT 


BEL MATHS 1&2 
BEL PHYSICS 1&2 


i 

i_ 

i 

| COMPUTER TYPE _ 
DISC (if appiic.)_ 


-MODEL. 


CREDIT CARD No PAYMENT BY CHEQUE. P O . VISA. ACCESS 

—r 


BEL TECH Limited. Stanmore Industrial Estate. Bndgnorth. Shropshire WV15 5HP or Telephone: 07462 5420 (24 Hrs.) 


I 
I 

■ Please Complete & Return to:- 

9 BEL TECH Limited, Stanmore Industnal Estate. Bndgnorth. 

■ Shropshire. WV15 5HP. or 

| Telephone: 07462 5420 (24 Hrs.) 


SHOCKING NEWS FROM 
MICRO MIRACLES..!! 

GIGANTIC STOCKTAKING CLEARANCE 

(for a limited period) | 


EPSON FX80 

£436" 

£325 

BROTHER HR15 


CALL 

EPSON RX80FT 


£239 

APPLE III 128K 

£2448 

£1395 

EPSON RX80 

£Z?9 

£209 

TEC FI 0-40 

£1385 

£849 

EPSON FX100 

£56ST 

£419 

APPLE L/Q PRINTER 

£1300 

£995 

STAR 

£2&sr 

£199 

APPLE MATRIX PRINTER 

£425 

£345 

APPLE lie 

£845 

£499 

JUKI D/WHEEL PRINTER 

£449" 

CALL 

COMMODORE 64 

£19ST 

£159 

IBM PC 


CALL 

BASF DISKETTES 5'ASS/SD 

£2J5 

£1.00 

EPSON QX10 256K 

-£4300- 

£1550 

TEXAS TI820 

£1340 

£899 

EPSON HX20 

-£402- 

£369 

TEXAS TI820KSR 

£1500 

£995 

ACT SIRIUS 


CALL 

RICOH 1600 DL 

£1835 

£1190 

APRICOT (S/DRIVE) 


CALL 

QUME 5/55 

£1395 

£995 






DELIVERY NATIONWIDE AT £5 PER ORDER 

• Official orders accepted • Nationwide maintenance contracts arranged 

• Prices exclude VAT and delivery 



WHY NOT PHONE FOR SOME MORE SHOCKING NEWS 

Tel: No. is: 0962 66191 


micro miracles 


OR call at our showroom, next to Winchester BR Station 
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50A Stockbridge Road. Winchester, Hants 
S022 6RL England 
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Random news 
bits 


Zilog lnc,creatorofthe 
popularZ80 microprocessor 
chip, has disclosed that, after 
nine years of consistent 
losses, it had a quarter with 
anoperating profit. Hooray! 
Zilog is a wholly owned 
subsidiary of Exxon Corp . .. 
Microsoft has announced 
thatithaslicensed its 
MS-DOS operating system 
to nearly 100 companies. 
Digital Research, however, is 
still the leader with about 300 
companieslicensed . . .STM 
Electronics, Menol Park, CA 
has announced the STM-PC; 
a 171b IBM-compatible with a 
16line x 84characterdisplay 
(540x200 pixels), 40-column 
printer, built-in modem 
(300/1200 baud auto 
dial/answer), speaker phone 
anddualdiskdrives 
(1.6Mbytesofstorage)for 
$3000. And, as if that were 
not enough, it also features a 
Centronics printer port, two 
serial ports, video output, 
SASI hard disk I/O, bus 
expansion connector and 
software for word 
processing, spreadsheet, 
database management, 
modem communications, 
utilities and MS-DOS2.0. All 
I cansayis—wow! 

*******'* 

Apple news 

Apple will soon introduce a 
high resolution graphics 
printermadebyCitoh 
Electronics Inc, Japan. Also 
due is a cluster controller that 
will allow up to seven Lisa, 
Apple III or lie computers to 
communicatewithanIBM 
host mainframe as 3270 
terminals. 

InlateJanuary Apple 
Computerintroduced its 


From Stateside Soj Libes reports on software broadcasting 

Microsoft's MSX-DOS and Commodore's new home micro. 


much vaunted'Macintosh' 
computerfseethe Benchtest 
inthisissue),amuch lower 
cost version ofthe Lisa. First 
yearsalesoftheLisa have 
been disappointing and are 
estimated to have been only 
15,000 units. Thus, the 
successofthe'Mac' 
becomeseven morecritical 
than previously introduced 
products. Asone industry 
pundit put it'as Mac goes, so 
goesApple.' 

JohnSculley, Apple 
president, has indicated that 
the industry shakeout is fully 
underway andthat'84will be 
acriticalyear. Also,the Lisa 
has demonstrated that 
leading-edge technology 
doesnotsell computers. 

Even Apple's cutting ofthe 
Lisa pricefrom$9995to 
$8190 has not stimulated 
sales. Some ofthe Lisa's 
problems were that despite 
itsintroduction in January 
'83 shipments to dealers did 
not get under way until June 
and even then there was a 
distinct lack of software 
support. 

Appleappearstohave 
learnedfromtheLisa 
experience. Thus, dealer 
shipmentsoftheMacare 
expected very soon after its 
introduction. (Prototype 
units have been in the hands 
of software developers for 
many months so that ample 
softwaresupport is expected 
soon after introduction.) It is 
estimated that Apple expects 
to sel I over 200,000 u nits a 
year. 

Apple has also quietly 
reducedthepriceofthe 
Apple lie by $150 down to 
£1145.Dealercostis$895. A 
dealer here was advertising 
the Apple lie in the local 
paperfor$885.1 can'tfigure 
outhowhestaysin 
business! 

AppleComputer 
continuestoenforce its 
Apple II copyrights. Together 
withtheUSCustomsservice 
it recently implemented an 
undercover investigation 
that led to the seizure of 
about400 alleged Apple II 
copies beingsoldin 
California. Apple hired 
private investigators who 
posed as large-volume 
buyersina'sting' 
operation. 


Previously, the Customs 
service had seized Apples 
entering the US. This is the 
firsttime machines have 
been seized in the domestic 
market.Theseized 
machines, selling for about 
one third ofthe list price of 
the lie, were copies ofthe 
Apple II, which is no longer 
made by Apple. 

Applesaysthese 
machines were imported 
into the US with dummy 
ROMchipsthatdid not 
violate Apple's copyright. 
Theimportersthen replaced 
the ROM chips with ROMs 
which were duplicates of 
Apple'scopyrighted ROMs. 

Apple Computer currently 
has about 50 copyright 
infringement cases pending 
in 16countries. 

In another action a federal 
district court has upheld a 
prohibition by Appleof 
mail-order sales of Apple 
computers. The case was 
brought, in 1981, by six 
former Apple dealers who 
charged that it was illegal 
restraint of trade under the 
Sherman Act. 

[* * * * ic * 

Rumours and 
gossip 

Olivetti Corp is rumoured to 
be readying an IBM-PC 
compatible made by Corona 
Data Systems... Japan's 
Kyocera Corp is rumoured to 
bedevelopingan IBM-PC 
compatible battery operated 
'lap'unitforTandy . . .Apple 
issaidtobeworkingona 
wireless mouse using an 
infra-redlink . . .Appleis 
also rumoured to be working 
on a new version ofthe lie 
based, the new, 16-bit version 
ofthe6502discussed inthis 
column last month. It will be 
able to address 16Mbytes of 
RAM and have a new high 
resolutiongraphics 
display . . .SonyCorpis 
expected shortly to 
announce a 5Mbyte version 
of its 3.5in microfloppy drive. 
Thecurrentversion stores 
1Mbyte . . . Commodorewill 
announce a new$500 home 
computerwith built-in word 
processor, spreadsheet and 


graphicssoftware.Theunitis 
expected to have a built-in 
voice synthesiser and a 
Lisa-like user interface. The 
system is intended to 
compete with the Coleco 
Adam and IBM PC Junior. 

The machine is not expected 
to be compatible with the 
C-64orVIC20. Also 
rumoured coming soon from 
Commodoreisa new 
improved version of the VIC 
20tobecalledthe VIC 
20-11 .. . Digital Research is 
expectedto release, nearthe 
end ofthe year, a new version 
ofConcurrentCP/M-86with 
full-colour windows. 

I******** 

IBM news 

Demand for the IBM PC and 
XT systemscontinuesto be 
very high with about 60% of 
the PCs and 80% ofthe XTs 
being purchased by major 
corporations. It is estimated 
that about one million IBM 
and IBM-clonepersonal 
computersweremadebythe 
end of 1983. 

The PC Junior is already in 
dealer's hands (Benchtested 
in this issue). Well, at least 
one per dealerfor demo use. 
Initial shipments for sale 
wereexpected in late 
January with the supply 
being tight through June. 

The success ofthe PC Junior 
is still unclear as the machine 
is considered very expensive 
forahomemachine . . .a 
single drive system with 
display and modem is close 
to$2000,substantially more 
than other home systems. 
IBMappearstobepinning its 
hopesforthe machine on 
IBM PC/XTownerswho want 
a lower-cost machine at 
home to back up the one in 
the office. 

It should be noted that IBM 
has also introduced versions 
ofthe PC/XT which emulate 
an IBM 3270 intelligent 
terminal and a single-user 
IBM-370mainframe. Demo 
units of the 3270/PC are 
already in IBM offices with 
delivery to customers 
expected soon. The unit has a 
colour display and windows. 
Thus,uptofourtaskscan be 
run concurrently on the host 
witha PC-DOStaskrunonthe 
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3270whileeachisviewed in 

separatewindowsonthe 

display. 

The 370/XT is a sta ndard 
XTwith the addition of three 
PC ca rds (with 68000 
processors) that allow 
runningthelBM VMS 
operating system and most 
IBM-370 software. A 
standard XT may be 
upg raded to the 370/XT by 
purchasing the additional 
boards. Demo unitsare not 
yet in the hands of IBM 
offices and thus delivery to 
customers is not expected 
untilaroundmid-1984. Both 
the3270/PC and 370/XT are in 
the same price range as the 
Apple Lisa and are thus 
considered to be direct 
competition. 

It should be noted that IBM, 
through its scientific 
instrumentsdivision, is 
currently selling a 
68000-based machine with 
theMicrosoftXenix 
operating system. Xenix is a 
version of the popular Unix 
operating system. 

IBM appears to be meeting 
itscompetition on all fronts. 

******** 

Osborne's 

venture 

Adam Osborne has launched 
anewventurecalled 
Software Seed Capital Corp 
CSSCC') which will fund 
start-up software companies 
and markettheir products. 
Adam promisesthatSSCC, 
ofwhich heischairmanand 
chiefexecutive, will invest 
$10to $15 million in these 
start-upsand hopesto have 
50to 60 programs on the 
market in about 12 months. 
SSCCwilldothe 
manufacturing, marketing 
anddistribution leavingthe 
developers freeto 
concentrate on software 
development. 

Osborne is still chairman 
oftheboardof Osborne 
Computerwhich is still 
operating underChapter 11 
of the bankruptcy law (see 
below) and claims that his 
day-to-day involvement in 
OCended last February and 
'afterthat I really wasn't 
certain of what was going 
on/ Furthermore, he has 
stated that 'with the damage 
donefrom Marchto 


Septemberthere's really 
nothing leftofthecompany I 
created/And that'there's 
not much point in me going 
intopickupthepieces.' He 
describedtheOCsituationas 
'atragedy'thatwas'totally 
unnecessary' and that OC 
'wentdownthetubeswhen I 
broughtsomeoneelseinto 
run it/ Here he was referring 
to Robert Jaunich, former 
president of Consolidated 
Foods, whom he hired to be 
president ofOC. 

1 ******** 

Microsoft's 

MSX-DOS 

The Microsoft MSX 
operating system for home 
computers has received a 
lessthan enthusiastic 
response by US home 
computer makers and 
Japanese companies 
planning to ship units to the 
US.Thisisduetothefactthat 
MSX relies on ROM cartridge 
software ratherthan 
disk-based software. And 
Digital Research has 
introduced the'Personal 
CP/M' operating system for 
low-cost home computers. 

But never fear Microsoft is 
not one to give up a market to 
DR and has just announced a 
disk-based home computer 
DOSto becalled MSX-DOS. 
Like MSX it will run on a 
Z80-based, 8-bit computer. 
Microsoft promises that it 
will run standard CP/M-80 
software. Thus the users will 
beableto run Microsoft's 
Multiplan,Cobol-80, 
Fortran-80and MBasic.The 
DOS is claimed to take up 
only8kof memory. 

★ ★★★★★★ *1 

CP/M-86 
version 3.1 

Digital Research has 
announced that it expects to 
startshipping an enhanced 
version of CP/M-86. The new 
version, designated version 
3.1, will add window-like 
structuresto terminal 
screens. Furthermore, it will 
havethe capability of 
running MS-DOS and 
IBM-PC-DOS based 
software. The question now 


is: will Microsoftaddthe 
capability to run CP/M-86 
softwareto MS-DOS and 
PC-DOS?The Microsoft 
MSX-DOSoperating system 
for low-cost, Z80-based 
homecomputerscan run 
CP/M-80 software. 

**★★★*★★ 

Software 

broadcast 

Atari and Activision have 
formed a joint venture to 
broadcast video game and 
home computer software via 
radio.Theuserwould plug 
an adaptor/receiver into 
his/her video game console 
orcomputerto receive the 
softwarewith 
pay-as-you-play charges. 
Atari is planning a test 
involving its2600 video 
gameunits. 

Control Video Corp, 
Vienna, VA, iscurrently 
transmitting video game and 
home computer software via 
telephone and modems. 
Coleco and AT&T have also 
announceda 
telephone-based 
distribution project. And 
Romox Inc iscurrently 
offering a system to transmit 
softwarevia phoneto 
retailersforinstallation into 
cartridges. 

Furthermore, Playcable, a 
TVcabledistribution 
company, has been 
furnishing games software 
for Mattel Intellivision games 
forthree years. However, 
Mattel isexpectedto halt its 
participation shortly. _ 

******** 

Osborne to 
reorganise 

OsborneComputerCorp has 
fileda bankruptcy 
reorganisation plan which is 
expectedto putthecompany 
backin business.The 
company still owes more 
than$41 million.The 
company willgeta new 
president with current 
president, Robert Jaunich, 
and chairman of the board, 
Adam Osborne, being 
relegatedto directors. 
Creditorswill bepaidinstock 
andadditionalfinancing is 
being provided by three 
banks. The company will 


contract out production and 
R&D.ltintendsto 
concentrateon bringing out 
the products now in 
developmentand 
enhancements for the 
after-sale marketand 
specific market niches. 

******** 

Software 

report 

Accordingto a report 
released by Future 
Computing('FC'),a 
RichardsonTX marketing 
research organisation, 
Microsoft wasthe largest 
independent personal 
computer software 
publisher last year, with 
revenuesofabout$70 
million. FCestimatesthat 
IBM and Radio Shack each 
sold about$110 million 
worth of software and that 
Apple sold closeto $70 
million. Second on the list of 
independents was Visicorp 
which sold about$55 million 
worth of VisiCalc. Here is 
how FCprojectstheten 
leading software publishers 


forthelastyear: 


IBM 

$110m 

RadioShack 

$110m 

AppleComputer 

$68m 

Microsoft 

$68m 

Visicorp 

$54m 

MicroPro 

$52m 

Digital Research 

$46m 

Lotus Development 

$40 m 

Ashton-Tate 

$35m 

Peachtree 

$22m 

Thefollowing arethe most 

popularprograms, listed 

by category, withtheFC 

estimated monthly 


shipments. The list excludes 

software bundled with 

computers. 


Spreadsheets 


Lotus 1-2-3 

24,000 

VisiCalc 

21,000 

Multiplan 

17,000 

SuperCalc 

7,000 

Word Processors 


WordStar 

17,000 

AppleWriter 

15,000 

Easy Writer 

6,000 

Database Managers 


PFS: File 

10,000 

dBasell 

8,000 

PFS: Report 

7,000 

Accounting 


HomeAccountant 

13,000 

BPI General 

7,000 

Accounting 


PeachtreeGeneral 

4,000 

Ledger 

B3D 
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Build your own solutions-faster than you thought possible 


With the new EVERYMAN information system the 
micro really comes of age. EVERYMAN is so flexible 
that within minutes you can be building applications 
by painting ideas directly on the screen, creating a 
new management tool uniquely geared to the 
requirements of your business. And all of this 
without the usual need for lengthy programming 
techniques — EVERYMAN really is that new! 


EVERYMAN will put more time in your day and 
more information at your fingertips. Its scope is as 
wide as your ability to express your requirement. 

Once drawn on the screen it can be modelled by 
EVERYMAN — and recalled at the touch of a key 
whenever you need it. 

If you’re a 16 bit micro user speak to your dealer 
about EVERYMAN today and put time on your side 



Vector House, 6a Lower Teddington Road, Hampton Wick, Kingston-upon-Thames, Surrey KT1 4ER. Tel: 01 -943 1 257/8/9/0. 


Research Park,3030 Leuven, Belgium 
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cate directly with head office compu¬ 
ters to check stocks and register orders. 
Drug firms needing swift response 
from doctors carrying out clinical trials 
can have the data they need sent 
straight into their computers in a 
specified format. Eventually stores 
such as Marks and Spencer or De- 
benhams will use them to transfer 
funds directly out of your Visa or Access 
account into their own — when you 
make a purchase, that is. 

For the general public, the days of old 
newspapers, libraries and reference 
books may be drawing to a close. It's 
conceivable that telephone directories 
will disappear from our houses in the 
nearfuture: Prestel already holds direc¬ 
tories of its own subscribers which you 
can access from your living room. It has 
been predicted that by the year 2000 
polling stations will be a thing of the 
past as electors read manifestos and 
cast their votes over the telephone, 
while sitting at home in front of the 
television. This may have a serious 
effect on the future governance of 
Britain, since the Conservative Party 
will lose the advantage it has up to now 
enjoyed on rainy election days (more 
Conservative voters have cars). 

In April 1983 the Nottingham Build- 


ofJ984 has justconrw one step nearer. 


TD1400 Homedeck with infra-red remote-control keyboard 


A major obstacle must be overcome 
before Orwell's Big Brother gets a grip 
on our society. The state will have to 
equip each street corner ahd living 
room with a duplex audio and video 
communications system. Such a sys¬ 
tem would have to be failsafe if 
subversion were to be eliminated. 

The system would be provided and 
maintained by the state — not every¬ 
body's idea of a free gift. As well as 
enabling Big Brother to monitor you, it 
would provide a permanent open chan¬ 
nel to the centre of government — of 
dictatorship in Orwell's novel. This may 
have been science fiction in the 1940s, 
but it could be fact tomorrow. The 
technology exists now. What's more, 
our 1984 scenario improves on Orwell's 
in one very important respect. We can 
switch Big Brother off at will. 

The medium is the telephone line. 
Used in conjunction with a television 
set or the small display on a portable 
communications terminal, the phone 
line puts you in communication with a 
central computer. The generic term 
viewdata or videotext system is given 
to this kind of set up. The central 
computer can belong to government, 
to a large company or a special interest 
group. 


In terms of forecasts made in the late 
1970s, the market penetration of public 
videotext systems has fallen below 
expectations. Nevertheless, a scenario 
of March 1983 still indicates four 
million, two-way videotext sets instal¬ 
led in the EEC in 1990. Public videotext 
represents a potential mass consumer 
market that may rise suddenly and 
expand much more quickly than cur¬ 
rent predictions envisage. 

Over 100 private viewdata systems 
already exist in the UK. On the public 
front Prestel is British Telecom's view¬ 
data system, offering two-way com¬ 
munication and message holding fea¬ 
tures to any telephone subscriber in the 
UK. You'll also have heard of two other 
information services: Ceefax and Ora¬ 
cle. These are provided by BBC and ITV 
respectively and are information ser¬ 
vices only — you can't talk back. They 
don't use the telephone because the 
information is transmitted straight to 
your television aerial along with 
Coronation Street and Dallas. You do, 
however, need a television set adapted 
to decode these signals and display 
them. 

For commercial firms the advantages 
of either public or private systems are 
manifold. Sales teams can communi- 
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/-/owafooufwafcfo/ng yoor bank^ccountsUerry Sanders 

became a memberofBntain 's firsthome banking system 
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ing Society ('NBS') became the first 
financial organisation in the UKto offer 
customers a home banking service, and 
the Bank of Scotland ('BoS') became 
the first clearing bank to do the same. 
Together NBS and BoS have left the 
others standing. This technological 
coup was achieved in an atmosphere of 
top secrecy thanks to the foresight of 
the NBS and cooperation from Prestel. 

The launch of NBS's Homelink 
scheme in 1983 followed years of 
planning. During the mid seventies 
High Street expansion programs by the 
major building societies led to the 
investment of millions of pounds in 
new branches. Many of them subse¬ 
quently introduced computer technol¬ 
ogy in the form of cashier terminals 
which permit passbooks to be updated 
at the branch. The latest to do so, 
announced only recently, was the 
National and Provincial which will 
spend £5.5 million with Olivetti on 
equipping its 366 branches with an 
on-line enquiry system. 

According to Mike Fitzsimons, assis¬ 
tant general manager, NBS, Homelink 
began life as a ten year plan circa 1975. 
'We were convinced that the telephone 
would become a far more important 
medium than it was ten years ago. We 


also had to plan for the change in image 
being forced on building societies as 
banks went into the mortgage market.' 

'One or two building societies were 
going into cheque books, but we 
decided to look for a partner. The BoS 
was looking to expand south of the 
border, and although we spoke to most 
of the main clearing banks, discussions 
had to be on generalities, not specifics, 
because of the dangers of giving too 
much away. The BoS was able to come 
in on the ground floor with us.' 

According to a BoS spokesman this 
may have been because the English 
banks feared losing customers to the 
NBS, something that didn't bother BoS 
since its customer base below the 
border could only benefitfrom the NBS 
tie up, and there are no NBS branches in 
Scotland. 

Mike Fitzsimons continued: 'We 
wereseekinga newdelivery methodfor 
our services before Prestel existed. 
We'd put a lot of thought in already, so 
when it came along we were poised to 
take advantage of it: our plans fitted in 
well with those of the BoS.' 

The NBS's decision to go for the 
Homelinkschemewaspromptedbythe 
introduction of Prestel in 1979: sudden¬ 
ly the way ahead was clear. Yet even 


when Prestel got involved in 1982, the 
most Prestel employees knew was that 
negotiations were under way with an 
important mystery client — important 
because Prestel was going through a 
sticky patch. A key element to Prestel's 
future success was to find a way into the 
consumer market, as opposed to the 
business and trades users of Prestel 
such as travel agents. Homelink was 
such a way, a trigger product which 
Prestel was keen to encourage. 

Research 

One of Prestel's first tasks was to begin 
the search for some hardware for the 
NBS to supply to its customers. 

Anonymous approaches were made 
both in the UK and the Far East, but 
no-one was willing and ableto produce 
the equipment at an acceptable unit 
price: no-one, that is, until Prestel 
narrowed the search down to a UK 
company called Tandata which at that 
stage didn't have the product NBS is 
now using. Tandata had, however, 
produced the first alphanumeric Pre¬ 
stel adaptor: a little white box called the 
Alpha Tantel. The eventual NBS termin¬ 
al developed from this after John 
Webster, managing director of the 
NBS, had specified his requirements 
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for a remote-control keypad. 

Tandata showed a refreshing and 
innovative approach to our require¬ 
ments for full alpha keyboard and 
infra-red remote control/ said John. 
John had a clear picture in his mind of 
Homelink's potential users, and this 
influenced his specification of a small 
remote-control terminal. The product 
was targeted at Mr & Mrs Everyman, 
not at computer buffs. We are hoping to 
attract family bank account holders 
rather than computer-age teenagers. 
We therefore had to cater for people 
who, not having been brought up in the 
computer age, required a relatively 
simple terminal — their only contact 
with electronic gadgetry might be a TV 
remote-control keypad. We specified 
remote-control so that no trailing wires 
would clutter up a sitting room — the 
deck sits by or under the TV and the 
keypad on a coffee table/ 

Tandata produced a specification 
and got the contract from NBS. The 
result was the TD1400 — the model I 
used for my coffee table test of Home- 
link. 

Electronic money 

To qualify for membership of Homelink 
you need a minimum £1000 investment 
with the NBS. This entitles you to 
subsidised membership. With over 
£4000 invested you getthe whole set up 
free of charge (see shot 1), Not being an 
investor with the society I wondered 
whether I would be able to test the 
system out. 

Thanks to the marvellous concept of 
electronic money, the NBS and the BoS 
were each able to create accounts for 
me, with a total of £4000 credit to play 
with. This should go down in the record 
books as the most unusual review item 
so far in PCW. 

I was warned that to avoid washing 
machines and lingerie (two of the 
products available on Homelink's tele¬ 
shopping pages) accumulating on my 
doorstep, none of my transactions 
would actually get as far as the shops. 
On the other hand, all monies that I 
moved about between my bank and 
building society accounts would be 
recorded on statements which I, like 
any other Homelink customer, could 
view at will on my TV. 

Qualifying account holders are sup¬ 
plied with a communications terminal 
which plugs into a PST telephone 
socket (the new-style square one). A 
television set is the only other piece of 
equipment they need to use their 
account seven days a week, 24 hours a 
day. Cooperation by the BoS means 
that you can run your investment, 
mortgage and current accounts entire¬ 
ly from home, eliminating the frustra¬ 
tion of having to confirm in writing any 
instructions you may give over the 
phone to your bank. 

The hardware I received was a 
Tandata TD1400 terminal. This is a 
combination of modem (a device that 
codes a computer signal and transmits 
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DUTCH AUCTION 


LOT 972 

Epson RX80FT Printer for BBC Computer 
Comp-U-Card members 1 price: £272.45 


21/01/84 price reduced by £ 5.45 
23/01/84 " " “ £ 2.00 


it along a telephone line), a keyboard 
and a small amount of non-volatile 
memory, linked together by electronic 
chippery. 

The difference between a terminal 
such as this and a micro computer lies 
in the ability of the latter to carry out any 
valid instructions a user places in its 
memory. A terminal, on the other hand, 
can only act as a transmitter/receiver 
and data-store. The TD1400 is the link 
between the Prestel, NBS and BoS 
mainframe computers (where all the 
information is stored) and your TV set 
(where it is displayed). 

Chips 

Forthetechnically minded among you, 
the guts of the Homedeck are three 
chips: a Rockwell micro processor, a 
Texas Instruments TCX-3101J modem 
chip and a Mullard 9735 combined 
video and oscillator chip. The Rockwell 
contribution is a masked micro¬ 
processor called the 6500-11; 1983 
technology in which an enhanced 8-bit, 
6502-based processor is combined 
with ROM and RAM on the same chip. 
The mask-part is a super-set of instruc¬ 
tions specific to the end-users task — in 
this case, the programs that manage 
the communications. These are hard¬ 
wired into the chip at the production 
stage. In someTD1400sthissinglechip 
is emulated by the 6501Q which does 
not have the onboard ROM, but still has 
192 bytes of non-dynamic RAM. 

As the NBS was aiming at house¬ 
holds where a micro didn't necessarily 
reign supreme, it was clear that a 
terminal rather than an acoustic cou¬ 
pler was required. There's no reason 
why you shouldn't use your micro on 
the system though— theTDI 400 has an 
RS232 port — or you could use your 
micro with an acoustic coupler or 
modem. If you simply want to get onto 
Prestel you may think the TD1400, at 
£300 per unit, is a bit expensive. 
Tandata's commercial director, 
Stephen Ramsden, pointed out that 
there are many modems in the same 
price range that don't auto dial and for 
which extra software is needed. He 
added that it was important to get the 
highest quality communications for the 
home banking application, which 
meant a chip modem rather than an 
acoustic coupler. 'When you download 
information on your bank statements, 
you want to be sure of it.' 

In fact, despite the quality of the 
modem, British Telecom succeeded in 
sending the occasional burst of in¬ 
terfering blobs to my TV screen down 
the phone line during my Homelink 
trial. At no time, however, did this 
seriously impair use of the facility. 

Is Homelink really 
free? 

The minimum amount required in an 
NBS account in order to use Homelink is 
£1000. One of the items in the new 
Users'Guide tellsyou thatifyou try and 
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LONDON C 


SEC 

ADVANCED 

PERSONAL 

COMPUTER 

16 bit 8086 128K RAM 
2.4 Mb Disk storage 
CP/M86-MSDOS 
Green Screen 
Colour Display 


LCC SPECIAL BUNDLE 


NEC APC RRP £1,985 

NEC Dot Matrix Printer RRP £395 
Benchmark WP Software RRP £311 
Cables RRP £30 

£2,721 
you pay £1,985 
you save £736 




£1,985 

£2,595 


apricot 


SANYO 

555 

£999 


256K RAM 16 Bit 

Nearly £1,000 Software included 

from £1,495 

sinus i 

1.2 Mb Disk storage 
2.4 Mb Disk storage 
10 Mb Disk storage 


16 bit 129K Expandable 

to 256K. MSDOS. 2 Drives 

£1,200 software included 

(Wordstar, Mailmerge, Spellstar, Supersort, 

Datastar, Reportstar, Calcstar) 

SANYO 550 £799 

MSDOS One Drive 

Software included worth £500 
(Wordstar, Calcstar) 


COMPUTERS 


EPSON QX10 £ 1,735 

TANDY 4 from £ 1,299 

TELEVIDEO 806/816 PHONE 
SUPERBRAIN PHONE 


PORTABLES 


CORONA PC 
IBM PC Compatible 
256K RAM 

Twin Drives £ 2,295 

ZORBA with free 12” 

Monitor. Software 

worth £800 included £ 1,395 


LAP PORTABLES 


NEC 8201 16K £475 

EPSON HX20 16K from £402 
TANDY 100 8K £433 


DOT MATRIX 
PRINTERS 


STAR DELTA 10 160cps £359 

GEMINI 10X120cps £219 

EPSON FX80 160cps PHONE 

„ FX100160cps PHONE 

„ RX80160cps PHONE 

„ RX80FT lOOcps PHONE 

NEC 8023 lOOcps £375 

TOSHIBA 2100 £1,130 

CANON PT1080A Colour Printer £453 


DAISYWHEEL 

PRINTERS 


HARD DISKS 


FLOWRITER 1600 
TEC F10 40cps 
TEC FI 500 
JUKI 18cps 
UCHIDA 18cps 


£1,600 

£1,350 

£450 

£399 

£399 


SHEET FEEDERS 


BDT 3 Tray Auto 
BDT Single 


Hard Disks for IBM PC 

Sirius QX10, NEC 

10Mb 

15Mb 

20 Mb 

20 Mb Tape Streamer 

£1,545 

£1,695 

£1,995 

£1,495 

I PLOTTERS 

HEWLETT-PACKARD 7475A 

6 Pen colour 

HEWLETT-PACKARD DXY 800/101 

6 Pen colour A3 

PIXY3 3 Pen colour A4 

£1,447 

£520 

£599 

SWEET PEA 6 Pen colour 

HP7475A Compatible 

£995 

[ MODEMS/MONITORS 

Buzz Box. Direct Connect Modem 
Sendata Acoustic Coupler 

Philips 12” Green. Hi Res 

Taxan 12” RGB Hi Res for IBM 

£65 

£220 

£75 

£399 

[ ACCESSORIES 


£695 

£375 


Floppy Disks Printer Buffers 

Daisywheels Paper 

Ribbons Labels 

Cables Computer cleaning kits 

Disk containers 


SOFTWARE 8/16 Bit 


The comprehensive range includes 

WORDSTAR £235 


D BASE II £349 


SUPERCALC ll/lll £190/£275 

SPELLING CHECKER £80 

WORD PROCESSING 

£ 

LANGUAGES 

£ 

Spellbinder 

290 

MBasic 

215 

Peach Pack* 

332 

MBasic Compiler 

235 

Mutimate 

332 

C Compiler 

330 

Spellstar 

134 

Fortran 80/86 

325 

Maillist 

50 

Cis Cobol/Forms2 

399/105 

Grammatik 

85 

Pascal MT + 

240 

FINANCIAL PLANNING 

Pascal MT +*SSP 

350 

Plannercalc 

85 

ACCOUNTING 


Multiplan 

170 

Pegasus from 

250 

Lotus 1-2-3 

357 

Peachtree from 

325 

D BASE CORNER 


Sage 

375 

FastBase 

150 

Exact 

500 

Autocode 

195 

Pulsar kom 

195 

Quickcode 

205 

COMMUNICATIONS 


Dgraph 

190 

Bstam 

130 

Friday 

185 

Crosstalk 

135 

Infostar 

266 

Moveit 80/86 

90 

DMS 

UTILITIES 

400 

*lncl. PeachSpell/Maillist 

Sid £60. ZSid £76. 


Please telephone for the LCC 

Mac £133 


Software Catalogue 


FORMATS: Superbrain. Televideo. Sirius. Sanyo. Osborne 

Northstar. 8' SD. DEC. Epson QX-10. IBM 


ICL. H-P, XEROX, ALTOS. Apricot. NEC-APC & many more 

All prices are exclusive of VAT 




New! The fast and easy way to generate 
your own dBase 11 Applications 
programs-use fastBase. £150. 

* only fastBase allows 7 index files per data 
base, all others allow 1 index file 

* only fastBase allows report generation on 
3 files others 1 file 

* fastBase Structures Command files with 
indentations allowing maximum speed in 
execution 

* fastBase uses a series of on-screen 
prompts and Help Menus to lead you 
through the process of generating your 
own dBase 11 Command files. 

Dealer enquiries invited 
on all products. 


43 Grafton Way, London W1P SLA (Opposite Maples) 

Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455*(4 lines) Telephone Answering Service After Office Hours 

Telex: 8953742 / 
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spend money so as to make your 
balance fall beneath £1000 your re¬ 
quest to spend that money will be 
denied. So, is using Homelink costing 
you a rent of £1000 per year? In a sense it 
is, although what really happens is that 
you have £1000 per year in a share 
account earning building society 
interest. 

Using Homelink 

The first Homedeck I received from 
Tandata didn't work. This was very 
frustrating, and only partly compen¬ 
sated for by assurances from Tandata 
that a TD1400 had never, but never, 
been received faulty by a customer 
before. A video output component was 
repaired and this time everything went 


according to the book. After switching 
on the deck and the television, I tuned a 
vacant channel on the TV until I 
obtained the picture transmitted by the 
deck's ROM: a menu for me to fill in my 
Prestel phone numbers. Once done, 
this enables the deck to dial up Prestel 
for you automatically at the touch of a 
single key on the deck. The auto dialler 
is a big help because the telephone 
number, customer ID and password 
together can add up to 25 numbers! 

In fact, customers are advised 
against programming in identity num- 
bersand personal passwordsforsecur- 
ity reasons. I disregarded this good 
advice because there wasn't any real 
money there to be stolen. Once you are 
through to Prestel these numbers are 
fed in on prompt from the computer 
memory which has its own lithium 
batteries. A 9v battery fits into the 
Homedeck keypad for remote use — 
but not if anyone or anything obstructs 
the remote pad's line of sight to the 
baseunit. In mycasethe'someone'was 
'children'. Have you noticed that along 
with their other instincts kids are born 
with the ability to locate themselves 
unerringly between grown-ups and 
television sets? 

Having done the programming 
according to the documentation sup¬ 
plied with the terminal, the hard part of 
using the system is over. You then 
choose one of the phone numbers and 
pressthecorresponding menu number 
and a dialling tone is heard through the 
little speaker in the console. 

The call continues with an ordinary 
ringing tone, which follows immediate¬ 
ly the connection is made by a high 
pitched computer tone (known as the 
'carrier') like the one on a cassette tape 
immediately before a program. Its 
purpose is to set levels on the input 
hardware. This is immediately fol¬ 
lowed by a welcome message to 'the 
world's first home building society, 
banking and teleshopping service'. 


Homelink is menu-driven as are most 
other Prestel pages. As a subset of 
Prestel, Homelink gives you access to 
all other Prestel pages not restricted to 
closed user groups. On the other hand, 
Homelink is itself a closed user group, 
and so some of its pages are not 
available to Prestel users who are 
non-members. If you are on Prestel 
yourself, you'll find information about 
Homelink available on page 444. 

My television picture was crackly to 
start with because I have an aerial 
splitter to enable me to use my home 
computer and the television without 
having to plug and unplug aerials. By 
removing the splitter and just plugging 
the Homedeck UHF aerial plug into the 
TV I got a much better picture. The 


interference went, but I had to readjust 
the colour to get the best picture. 

At the top of the first menu was a 
friendly sign which said 'New users key 
4'. As I was, I did. This led me to a Help 
and New Users index with options 11 
through 27, and a flashing message 
inviting new users to key 11. 

This brings me to another message 
for new users — Key 1 (out of seven 
options). Here I am giventhefirstoften 
frames which will, I am told, take me 
15 minutes to read. 

Background information follows, 
written in a very user-friendly style. One 
of the great attractions of Homelink for 
me was that for the first time I felt I was 
being personally and considerately 
addressed by a large institution. 

Admittedly, membership of Home- 
link is, at the moment, membership of 
an exclusive club (how many ordinary 
people can afford to let thousands of 


pounds sit on deposit?). This impres¬ 
sion comes across because as a user 
you have a direct communications line 
into the very heart of the building 
society, where a number of senior 
executivesare literally hanging on your 
every word . . . not in fact just hanging, 
but almost itching to talk back to you. A 
quote from the new user pages will 
illustrate the point: 

'Customers have been using the 
service and helping us to develop new 
features since early 1983. Nevertheless 
you may find room for more improve¬ 
ments: you may also haveideasofyour 
own. Do please tell us: we really want 
your comments and suggestions. 
However, please bear in mind that 
while many ideas and suggestions may 


seem common sense they can involve 
an enormous amount of computer 
development work. That will explain 
why many of the more obvious features 
have not yet been included.' 

Documentation 

Two sets of documentation are pro¬ 
vided, one from Tandata with the Deck, 
and one from the NBS. The Tandata 
brochure accompanies the terminal 
and provides details of normal use and 
more advanced interface use. From the 
NBS I received afull customised Prestel 
folder containing three typewritten A4 
sheets of Homelink 'background in¬ 
formation', a guide to Homelink costs 
for sub-£4000 users, two plastic wallets 
containing Homelink operation check¬ 
lists, a series of Prestel guidance 
sheets, and a BT Prestel directory. Oh, 
and a set of NBS monthly competition 
photographs, about which more later. 

The 20 checklists cover subjects from 
switching on and registration of first 
number to teleshopping and home¬ 
banking operations. The Prestel sheets 
are not strictly necessary—I was able to 
use my equipment by reference to the 
NBS literature alone. Moreover, 
onscreen help facilities are excellent. 

Security 

As a new member of Homelink the first 
thing I did was to enter my Prestel 
customer ID number and password. 
That was enough to get me onto Prestel 
and into the Homelink pages, but in 
order to do any home banking I then 
had to create my own personal identi¬ 
fication number (PIN), known only to 
me. Obviously the NBS and BoS are 
being extremely cautious: there are up 
to ten different security levels in the 
system, details of which, for obvious 
reasons, are not available. In thecourse 
of time I expect that some of these will 
be done away with. 

I've now got into the PIN changing 


menu and I've got with me a list of 
transaction numbers which seem to be 
randomly generated numbers. Each 
time you use a Homelink facility, to 
eitherchangeyour PIN orspend money 
ordoa bankingtransaction,you haveto 
use a transaction number. They come 
to you under separate postal cover, and 
are produced in the same way that 
Cashcard PINs are, that is, printed 
through a carbon envelope so that no 
human being is in contact with or has 
sight of the number. 

The PIN change menu connects me to 
an 'external' computer: this connection 
takes five seconds or so and is made 
whenever you wish to carry out a 
banking transaction with NBS or BoS. I 
then have to enter my NBS account 


'This(theringing tone) is immediately followed by a welcome 
mesageto "The world's first home building society, banking 
and teleshopping service 


'One of the great attractions of Homelink forme was that for 
the first time I felt I was being personally and considerately 
addressed by a large institution.' 
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HOMELINK ADDS 
EXCITING NEW KEYS 

/ TO THE MICRO. 

I 



Homelink means a 
giant leap forward for 
anyone with a home 
computer. Using the 
Prestel network it 
enables you to have 
2-way communication 
with a building society, 
a bank and many retail 
shops and services. 

Many popular home 
computers (e.g. BBC models. 
Apple II and Commodore Vic 
20 and 64) can be linked via 
a modified Home Deck which 
has an RS232 interface. This 
unit allows independent 
access to HOMELINK 
through a remote control 
keyboard and in addition the 
facility to link to the 
microcomputer to download 
software programs from 
Prestel and edit messages 
offline. The Sinclair 
Spectrum 16K and 48K can 
be linked via a conversion kit 
- the VTX5000 modem. 
Remarkably, kits can be 
FREE* to thousands of 
micro users. 

You’ll be able to pay bills, 
check your bank and 
building society accounts. 


transfer funds, order goods 
at special discounts and send 
electronic letters to other 
Homelink users, enter 
competitions (£10,000 
prizes won in December), bid 
in the world’s only Electronic 
Auctions. 

All from your own home 
or office at any time of the 
day or night 

Transfer £1,000 or your 
mortgage to Nottingham 
Building Society and you can 
link into Homelink right now. 

Find out more today. Post 
the coupon, FREEFONE 
HOMELINK, Prestel *444#, 
or obtain literature from any 
Thomas Cook Travelshop. 


Homelink: Four Building Societies joined together with British Telecom and Bank of Scotland. 
(The London Commercial and the Nottingham. Grantham and Lincoln Building Societies). 
Nottingham Building Society. 5-13 Upper Parliament Street. 

Nottingham NG1 2BX. Tel: (0602) 419393. Prestel *444#. 

Prestel and the Prestel symbol are trademarks of British Telecommunications 

*FREE LOAN of Home Deck with minimum account balance of £4.000 
(£2.000 for VTX5000) - excluding £9.20 per annum maintenance and insurance. 
Modest weekly charges for lower account balances. 


1 DON'T WASTE A SECOND. Please send me full details of HOMELINK. 

1 NAMF 

“1 

1 ADDRFSS 




I pnsTrnnF tfi pcw 3/84 

HOME>T_II\IK 

Simply press it and get m 


1 A- FOUR BUILDING SOCIETIES JOINED TOGETHER r 

J* 

Post coupon to: 

1 Nottingham Building Society. 5-13 Upper Parliament Street. Nottingham NG1 2BX. 
Or FREEFONE HOMELINK now. 
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Connect an "ANGEL" between your computer and your printer and let 
the "ANGEL" do the waiting . . . 


THE ' ANGEL" WILL NEVER KEEP YOU WAITING! 


Your valuable computer spends 95% of its time waiting for the printer to 
catch up . . . and while the computer waits, the pay-roll continues. 

The computer sends data to the "ANGEL" at speeds of up to 19.2K baud 
in Serial Mode and much faster in Parallel "Centronics" mode. Any 
combination of Parallel or Serial modes is supported. The "ANGEL" 
stores data and sends it to the printer at a speed the printer can handle 
and your computer is free to continue working without interruption. 

With "ANGEL's" self-diagnostics and memory test, the entire system 
thoroughly checks itself every time you power up. 

PAGE RE-PRINT is another unique feature. EXAMPLE: You are printing a 
32 page report and the paper jams at page 11. Re-set the printer to the 
top of the form, press PAGE RE-PRINT, and resume printing at the top of 
page 11. 

.... And think of these other possibilities: HEX DUMP — Display or 
print out every bit of data your computer sends out to the printer in an 
easy-to-read Hexidecimal and ASCII format. A must for your 
programmer. 



Function keys extend the useful 
commands to more than 10. 
including: hex dump, memory' 
test, remote loading, etc 


Independent PAUSE and HOLD 
controls to suspend transmission 
and reception 


8 easy to operate membrane key 
switches 

Two 20 Pm Eoge Connectors 
parallel input and output 


6 Leds to Indicate power 
transmission and reception 
status, buffer activities, page 
number, etc. 

SKIP and REPRINT provide 
independent page controls to 
reprint portions of 
documentation 


Two RS 232C Connectors f< 
serial input and output 


40 pm Expansion 8us available 
for future expansion 


COPY provides convenient one 
key operation for single copy or 
multi copy of text. 

3 externally accessible Dip 
Switches for baudrate. device 
type, and parallel and serial 
selections Selections can be 
made without losing buffer 


for 


The "ANGEL" is compatible with almost all Micro-Computers and can be 
installed by anyone in minutes. Switches are clearly marked for ease of 
operation and a concise USER FRIENDLY operator reference card is 
included with each unit. 


"Angel" is compatible with almost all Micro-Computers, including Sirius, 
Apricot, IBM, Apple, TRS-80, Vector Graphic, North Star, Altos, Xerox 
Heath, Zenith, NEC, DEC, etc. with RS-232 serial, Hardware 
Handshaking, or Centronics compatible parallel interface. 


The "ANGEL" has a full one-year warranty. 


•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a**** 

Please supply ANGELS at £250. 

Interface Cables (state for which micro and printer) at £12.50 each, + VAT. 

Postage & Packing £3.00. 

I enclose my cheque for . 


Name ... 
Address 



Cables can be supplied at £12.50 each, plus VAT. 

clmociw 

No. 1 Samuel Whites, Medina Road, 

Cowes, Isle of Wight, P031 7LP. 

Telephone: (0983) 290584 
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number, my PIN number and a transac¬ 
tion number from the list sent to me. 
The hash key sends this data off to the 
external computer. When the transac¬ 
tion is successfully completed a mes¬ 
sage reminds me to delete the used 
transaction number from my list. This 
procedure is used for any NBS trans¬ 
action, butthe BoS does not requirethe 
use of transaction numbers for state¬ 
ment viewing. A list of transactions 
available is given in Fig 1 and shots 2 
and 3. 

Homelink opens up more than just 
home banking. The NBS provides opin¬ 
ion polls, auctions, both normal and 
Dutch (where the first valid bid secures 
the item as the price reduces day by 
day), a classified ad service for both 
goods and jobs, and teleshopping (see 
shots 4, 5 & 6). 

Some bargains are to be had in the 
auctions: a beginner's equity share 
portfolio supplied by Prestel worth 
£505 went for £451. A Christmas food 
hamperworth£48wentfor£35.51 and a 
Raleigh Burner bicycle costing £99 
wentfor£56.The best bargain I sawwas 
a blue spruce tree, valued at £100, 
which went for £32. 

Security routines have to be ex¬ 
ecuted for all auctions; this involves 
registering your bid twice, once each on 
two computers. NBS took specialist 
legal advice about running these auc¬ 
tions, and once a bid is successfully 
registered you will be legally commit¬ 
ted to buy the item if your bid is 
successful. 

Homelinkalso hasa regularcompeti- 
tion, currently to judge the height of a 
hot air balloon pictured in photos 
supplied in the Homelink folder. The 
regulations have been devised to dis¬ 
courage customers from making regu¬ 
lar withdrawals from their NBS 
accounts, but instead use a BoS Visa 
card. The BoS likes this arrangement 
because you are using its Visa card and 
the NBS likes it because you aren't 
making lots of withdrawals or transfers 
out of the NBS account. 

The teleshopping side is currently 
represented by the Literary Guild and 
bookclub associations, Telefusion, 
Comet, a London supermarket, Wines 
and Spirits, lingerie and jewellery. 

The HL London Supermarche was 
not fully operational when I wrote this 
article, but the plan is to make it 
available to people living within a five 
mile radius of Big Ben, Monday to 
Friday. Over 600 products are planned: 
if your order is received before 5.30 pm 
on any weekday it can be delivered to 
you the following day. Delivery is free, 
but you should be at home to receive 
the order or you will be charged a £3 
delivery fee. 

Drawbacks 

One possibility I missed on Homelink is 
a credittransferform on screen to move 
money out of your account to another. 
At the moment you can request a 
cheque to be issued, but the ideal 


development is to be able to key in the 
destination bank and account number 
and have the money transfer across, 
then utility bills and birthday present 
money could all go out from your living 
room. The security codes are a neces¬ 
sary nuisance in these early days, but 
let's hope they will be reduced in 
number in the future. 

The competition 

The only UKclearing bank in contention 
at the moment is the Midland which is 
now running an experimental system. 
David Bayliss, manager of Electronic 
Banking Development,told methatthe 
Midland expects to be offering a public 
service 'in the late 1980s'. The current 
pilot scheme offers only limited facili¬ 
ties to London customers involved, 
such as on screen balances and state¬ 
ments, cheque book ordering and 
information/quotation requests. Cus¬ 
tomers will need the basic equipment, 
that is, viewdata TV or terminal. David 
added that: 'We are trying to avoid 
being compared with NBS because 


Checkthe Nottingham Building 
Society and Bank of Scotland account 
statements on screen. 

Transfer money between the Bank 
and the Building Society and vice 
versa. 

Look at an up-to-date statement of 
mortgage account. 

Apply for a mortgage or a further loan 
to improvethe house. 

Order and pay for consumer durables 
thatwill be delivered to the home. 

Make holiday and travel reservations 
—order travellers cheques, obtain 
special holiday packages and 
up-to-date notice of late availability. 

Participate in a range of new mem¬ 
bership services, competitions, etc. 

Pay domestic household bills 

Fig 1. Range of Homelinktasks 


we're trying to work out what the 
potential is, so we don't want to go too 
deeply into it.' 

Russell Smith, promotions manager 
at Lloyds, said: 'We have no such 
service nor is there a possibility of such 
a facility being introduced in the near 
future. However, we are monitoring the 
situation closely.' 

For Barclays, Anthony Eves, mana¬ 
ger of the Hampton branch, said that'an 
experiment in home banking is under 
way, restricted to Barclays' staff in their 
office environment. There are no plans 
in the immediate future to make this 
available to customers.' 

Robert Sim, manager of the 
Clydesdale Bank, Lombard St, points 
out that his bank 'is the only UK bank 
currently offering the facility for cus¬ 
tomers to order a cheque book and/or 


statement through Prestel, and we are 
actively investigating the ability to 
transfer funds, although it may be some 
time before it is implemented.' 

Results: good business? 

According to Mike Fitzsimons, re¬ 
sponse to the NBS scheme has been 
excellent, although he wouldn't go into 
too much detail. The competition 
would love to know how we're doing,' 
he said. 'We have had a good response 
to our advertising, up to 1000 enquiries 
per day. It takes time to process them: 
our results won't show in our 1983 
figures because our year ends on 31 
December. This is in a sense bad news 
on the corporate side because the 
figures won't show how well we are 
doing, but good news because it keeps 
our competitors in the dark. We cur¬ 
rently have 170,000 investors: keep an 
eye out for next year's figures if you 
wantan idea of Homelink'ssuccessasa 
recruitment aid.' 

My BoS contact wasn't prepared to 
say how many new customers the 
system was generating, but com¬ 
mented that customers of the Bank 
were moving mortgage savings 
accounts to NBS branches or to Not¬ 
tingham head office from other build¬ 
ing societies. 'The new technology 
meansyou no longerhaveto live round 
the cornerfrom your branch: this isthe 
true meaning of central banking.' 

Regarding Prestel's plans, Richard 
Hope-Smith said that Prestel, although 
still encouraging 'Information Provid¬ 
ers', wants to identify more trigger 
products. 'A potential customer may 
well now make a decision to purchase 
Prestel on the basis either of Micronet 
or Homelink, and we want to increase 
the number of these trigger products. 
The growth in residential users (as 
opposed to commercial users) has 
trebled in 1983, more than likely due to 
Micronet and Homelink. We have to 
bring other products of this kind 
through. The NBS has exclusivity on 
special promotions and we have 
negotiated a rate accordingly, butthere 
is no bar to other home banking 
applications coming onto Prestel if 
other banks decide to use our system. 
For 1984 Prestel has two products 
coming onstream: one in education, in 
cooperation with the Council for Educa¬ 
tional Technology, and one in teleshop¬ 
ping.' 

The opinion polls on Homelink are 
significant as a precursor of the way 
political polls may be held in 20 years' 
time. But as John Webster says, NBS 
now has mainframe computing power 
available to all its customers, and 
Homelink will be offering other options 
to customers. One of these will be a 
game which can be played at home but 
uses mainframe power. The NBS will 
be inviting PCW readers to suggest 
ideas for such a game in a competition 
to be launched in next month's issue, 
with £2000 worth of prizes to be won. 
Real money this time! B33 
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7~ony Hef/ier/ngton explains what_a 

light penis, how it works and looks 
atsomespeciallyselected games 

written f^rthe^^ckJJghtPerr 

In essence, a light pen is a light detector 
positioned in the tip of a pen-shaped 
container which, when it detects light, 
sends a signal to the computer (often 
via a joystick port). 

To understand this signal, it is first 
necessary to examine how a television 
screen works. The picture displayed on 
your television screen is created by a 
single dot of light which gallops across 
the screen. It traces 625 ever- 
descending lines and the trail left 
behind forms the picture. Your eye will 
never detect this dot because it com¬ 
pletes its journey down the screen 25 
times per second. 

The spot of light always starts its 
journey atthe same place — thetop left 
hand corner of the screen — and the 
computer knows whenever this jour¬ 
ney begins. The moment the light 
detector in the light pen 'sees' the spot 
as it passes, the computer is told and 
the machine calculates where on the 
screen it was detected. Using this basic 
technique, it's possibleforthecomputer 
to register the precise location at 
which the light pen is 
directed. What is then 
done with this 
information is 
up to the 


Light pens have existed on the sidelines of the home computer 
market for some time now; they have remained in the shadow of 
the various species of joysticks which dominate the add-on world. 
This is probably due to the 'serious' label attached to them, 
comparing poorly with the fun image of the joystick. 

Stack aims to change this situation by selling its light pen as a 
games playing aid and is marketing it as an entertainment package 
complete with a large range of games. 
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The Stack pen 

The Stack light pen is presented in a 
neat and professional manner; the light 
detector is housed in a black plastic 
'pen', connected via a coiled lead to a 
small connection box which plugs into 
the joystick port. The review model and 
all accompanying software was for 
use with the Commodore 64, 
although the device is also 
available for the BBC B, 

VIC 20 and Atari computers. 

The pen has two metal 
rings, or 'contacts', along 
its length. These con¬ 
tacts provide a 
control over the 
light pen; for 
example, 
it can 

_ _ _ _ p r0 g ram _ 

med not to 
read the screen 
until the contacts 
are touched. Without 
this feature, the light pen 
would 'see' the screen as you 
proached with the pen before you 
re in position. 

This is one of the better features of the 
Stack pen and, although not unique, it's 
been implemented well. Some light 
pens require the user to press a key 
before the pen will register a reading, 
but this is odd, particularly in an 
application such as menu selection 
where it makes the pen almost redun¬ 
dant. However, I found the Stack 
contact system relatively easy to use 
and not at all cumbersome. 

Light pens in general are not without 
drawbacks and the Stack pen is by no 
me^ns an exception. The main prob¬ 
lems lie in the pen's resolution and its 
sensitivity. 

A light pen's resolution is a measure 
of the detail it can read from a screen, 
measured in terms of the smallest 
object it can detect. On the Commodore 
64, each screen character is con¬ 
structed from 64 pixels arranged in 
eight rows of eight. However, the light 
pen divides this same area into four 
rows of two blocks because the light 
sensor is wider than a single pixel. 
Nevertheless, this poor resolution will 
no doubt affect any software the light 
pen uses. 


Games 

The major advantage the Stack light 
pen has over the other models currently 
available is the range of available 
software. Most light pens are accompa¬ 
nied by a manual extolling their many 
uses, from menus to graphic design, 
with the more sober uses being demon¬ 
strated on an accompanying cassette. 
After the tape, you're left to your own 
devices. 

Stack, however, takes a different 
approach — that computers are fun 
things for playing games, and the same 
view applies to light pens (Stack's 
manual fails to mention the more 
mundane uses). The accompanying 
cassette is a strategy game called 
Concentration. 

Concentration is a computer version 
of the classic memory card game: the 
object is to find pairs among 54 face 
down cards. If you find a pair, you score 
a point and the cards are removed. 
Should you fail, the cards are replaced 
face down and the game continues. 
More cards are revealed briefly before 
they're replaced and the players must 
remember their positions in order to 
make more pairs and score more 
points. 

A light pen is ideal for this type of 
strategy game as the player can simply 
point the pen at the required space 
rather than the more usual system of 
entering coordinates (A-4, for exam¬ 
ple). Consequently, this isn't the only 
strategy game available for the light 


programmer, since the relevant x and y 
coordinates are stored in memory. 

One possibility is that pixels are given 
colours at these stored coordinates to 
create the illusion of the light pen 
'drawing' on the screen. A more usual 
and practical application isforthe light 
pen to be used to 'read' from the screen. 
One obvious application of such read¬ 
ing is a strategy game where the 
coordinates directly correspond to 
squares on a board. Note that a light 
pen can only detect the passing of the 
dot and takes no notice of colour or 
shading, which leads me neatly to the 
Stack pen in particular. 


The other problem is common to all 
light pens — they are designed to read 
light, and anything impeding that light 
(dust trapped in the light pen, or a dirty 
screen) will degrade the performance 
of the pen. The Stack pen is also unable 
to registerdark colours, such as red and 
green. 

Given suitable attention, the Stack 
can be programmed to read or write on 
atelevision screen in blocks—thereare 
eight of these blocks per screen charac¬ 
ter. Thisability can be incorporated into 
software ranging from games to user 
friendly business packages. 


pen: seven of the nine games supplied 
for review were strategy games (or very 
similar). 

Many of the games are adequate 
versions of the classic strategy, but with 
one or two curious omissions. The 
games covered are Othello, Go (the 
ancient oriental territorial game), Bat¬ 
tleships and Cruisers (under the guise 
of Seek and Destroy) and Shuffler, a 
version of the puzzle in which square 
pieces are moved around in an attempt 
to achieve the correct sequence in the 
lowest number of turns. 

Chess and Backgammon would 
seem obvious additions to the range 
but such titles don't exist. Instead, 
versions of computer classics Life and 
Simon complement the other games. 

The last two games, Crossword 
Twister and Lost in the Labyrinth 
deserve further comment. 

Crossword Twister is a word game 
designed to send the mind reeling. As in 
all the best games, the rules and 
mechanics are ridiculously simple. 

The object of the game is to fill a grid 
with letters to make as many words as 
possible and thereby score as many 
points as possible. Unfortunately, you 
have no idea what letters will be 
available to you or in which order they 
will come. 

In each turn you are supplied with a 
letter which can be placed anywhere on 
the grid. It's highly likely that you won't 
know where to place it, so you can 
either store it in one of the four storage 
boxes or dump it altogether. Both these 
options lose you points so should be 
used sparingly. 

Instead of requesting the next letter, 
you can place one of the stored letters 
or one of the vowels: one of each is 
available but only once. All the respec¬ 
tive boxes and stores are clearly dis- 
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played on the screen to form an 
interesting display. When played, the 
gametakestheform of a mind-bending 
puzzle as the player tries to juggle the 
letters in an attempt to create words. 

If you do master the small grid of 
letters then the large grid awaits. For 
variety, either grid can befilledtoforma 
crossword-style display. 

Once the grid has been filled you are 
given the opportunity to change letters 
to form longer, higher-scoring words. 
Then follows the scoring routine. You 
are asked to enter the number of words 
of each length you have made, both 
vertically and horizontally. As the com¬ 
puter has no vocabulary, it's up to you 
to decide such moral issues as whether 
'wuggerwumf' is an eligible scoring 
word. 

This challenging word game 
will appeal to crossword freaks 
and Scrabble fans alike, and 
is an excellent addition 
to the Stack package. 

Lost in the Labyrinth is 
as far removed from 
the cerebral 
juggling 


Crossword 
Twister as it's 
possible to be, but 
they share a common 
aim — the accumulation of 
points as a measure of success. 

Labyrinth, as I'll refer to it from now 
on, is a maze game probably mo r e 
suited to a joystick than a light pen. The 
object of the game is to escape from the 
mazeor labyrinth by the unlikely means 
of catching moving staircases. Unlike¬ 
ly, because these staircases aren't 
moving in the sense of escalators, but 
actually propel themselves around the 
maze by unknown but fascinating 
means. 

The maze is populated by a variety of 
creatures with a common aim — to kill 
you. These creatures are a strange 
mixture, as is the fate awaiting the 


unwary should they meet them un¬ 
armed. 

You are given three lives, which is 
just as well since you may be strangled 
by a robot, eaten by an Asian tiger, 
crushed by a giant ape, stabbed by a 
troglodyte or bitten by a werefox or a 
ghoul. 



The graphics of the game are dis¬ 
appointing, particularly the creatures 
— they would look more at home in a 
bowl of alphabet soup. They do their 
job, however, by blocking your way to 
the staircases. 

Also in the maze you will find 
numerous objects to help you in your 
quest, including swords, spears, dag- 
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Concentration 


Lost in the Labyrinth 


gers and bombs. A wall kit can be used 
to quickly build a wall, or there's a 
hammer to break one down. Special 
objects like the foxbane protect you 
from specific monsters such as the 
werefox. I have yet to find a use for the 
carcass that seems to be present 
wherever I go — I suspect it's the 
remains of previous players, and since I 
died there many times, treat any you 
find with a gentle touch — I might rise 
up and seek revenge. 

Although I feel the game would be 
better played with joysticks, the use of 
the light pen is innovative and perfectly 
adequate. To move, point the light pen 
at the relevant section of the direction 
area of the screen. Below that is another 
interesting screen area, for picking up 
and using the objects found. Up to four 
objects can be held at any one time and 
can be used or dropped by touching the 
appropriate box. 

With the exception of Crossword 
Twister and Labyrinth, the games are 
all of the same type. This may be a 
drawback, as people will no doubt 
become bored with playing the same 
type of game: they may overlook the 
light pen in favour of another add-on, or 
a few zap-pow games. 

Conclusions 

Although the light pen is used well in 
these games, I feel that more innovative 
applications are required if it's eveV 
going to contest the joystick as the 
number one add-on. 

A screen resolution of eight boxes 
per sixty four screen pixels is far from 
brilliant, as is the inability to register 
red, green or any other dark colour. 

The light pen is aimed directly at the 
games market and this could be its 
downfall, as the majority of the games 
launched are of the less populartype. It 
appears that the majority of computer 
games players prefer to use their 
fingers rather than their minds. H7TO 
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Buy from the NewBrain Specialists^ 

Please call for prices 

NEWBRAIN COMPUTERS ON SPECIAL OFFER 
EXPANDED NEWBRAIN SYSTEMS 

Printers Epson FX80, RX80, RX80 F/T, Shinwa CP80, Juki, Star Delta 
10, Daisy Step 2000 etc. Also, the fabulous new FT-5001 
from KDC. From £199 + VAT. 

Recorder Sanyo DR 101 £39 + £5.85 VAT. Monitors: Sanyo and Teco 

"The NewBrain Dissected" by John Braga £8.50 + 50p P&P (UK) 

Program tape £9.95. Book and tape £18.45 (Post free in UK) 

"Getting more from your NewBrain" by Andrew Pepper and Michelle Clark £7.50 

inc P&P (UK) 

Software Technical Manual £30 + £2 P&P (UK). Most Cables now in stock 

NewBrain Software Selection 


RUFAL (W) Super new adventure. £9.95 

BRAINZAP ASSEMBLER (W) An interactive assembler/editor opening up the 
world of Z80 machine language. £9.95 

DARK KNIGHT (W) Graphics adventure game with many levels. £8.00 

MONITOR (W) The memory manager. Examine, fill, alter, move dump, save, load, 
run, print, convert etc. £8.00 

DISASSEMBLER (W) Unravel the secrets of the NewBrain's ROM. £9.95 

DATABASE (C) A very impressive new database. £19.95 

NEWBAS (B) Powerful machine code assembler. £46.00 

LIFE SEARCH (W) (Adventure) Can take two lifetimes to solve! £9.95 

BRAINTEXT (W) Easy-to-use and very practical W P. £12.00 

STAR TREK (W) Rid the Galaxy of the Klingon menace £9.00 

BRAIN CHASE (W) Two new fast-action £9.00 

NEWBRAIN INVADERS (W) arcade' games. each 

SeText Powerful new command-driven W P £33.00 

„ Disk version £43.00 

CHESS The Bestseller! £14.95 

9 HOLE GOLF (W) Random holes. Fairways plus 3-D putting £7.00 

MAZE RUNNER (W) 3 maze chases in one game! £8.00 

BRAIN BOX Database with powerful search facilities £20.00 

ACCOUNTING SOFTWARE: Please ask for details. 


Software suppliers: B= Brainwave, W = Watkiss Computers, C = Cornix-Micro 
Please write/phone for full lists of NewBrain hardware & software etc. 


NEW! SANYO MBC550/555 COMPUTERS 
from £699 + VAT. Call us for more details. 

MAIL ORDER — Free delivery UK for orders over £5 
Callers by prior appointment only, please 

To obtain your NewBrain etc., ring us on Stevenage (0438) 812439 
(ACCESS i welcome) or send cheque/PO/Access number to: 


ANGELA ENTERPRISES 

4 Ninnings Lane, Rabley Heath, Welwyn, 
Herts AL6 9TD. Tel: Stevenage (0438) 812439 
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YOU'LL FIND A MICRO 
WELL WITHIN YOUR BUDGET 
AT ANY BYTE SHOP 


k PRICES EXCL. VAT 

BBC 

MICROCOMPUTER 

ACORNSOFT IN STOCK 

BBC Micro Model B 347.00 

Microvitec 14" Colour Monitor inc. 

Cables 215.00 

12" Monochrome Monitor 115.00 

Single Disk Drive 100K includes 
Disk Cable and Format Disk 

and Doc.199.00 

Dual Disk Drive 200K includes Disk Cable and 

Format Disk and Doc.360.00 

Dual d /s Disk Drives 800K includes 
Disk Cable and Format Disk 

and Doc.610.00 

Torch Z80 Disk Pack Inc. CP/ M Compatible Op. 
System 96K RAM, Perfect Writer, Perfect 
Speller, Perfect Filer, Perfect Calc plusComanex 
Business Management Game and 

Torchnet Software.730.00 

Disk Interface 95.00 

Epson RX/80 298 00 

BBC to Epson Cable 24 00 

Games Paddles .11 30 

Selection of business, educational, graphics 

and games software available from.3.50 

Selection of teach yourself BBC publications 



PRICES EXCL. VAT 

PRINTERS-IMPACT 

NEW ANADEX MODELS NOW AVAILABLE 
Anadex DP9501B 150CPS with High 

Density Graphics.950.00 

Anadex DP9625B 240CPS, Low Noise. 
Enhanced, Condensed and Double Pass 
Correspondence Quality Mode 

at 60CPS.1135.00 

Anadex WP6000 Dual Mode Printer 150/180 
CPS Correspondence Quality, 200 / 330CPS 
Draft and Graphics Mode. Diablo 630 Protocol 

Emulation.1995.00 

Epson RX BO 80CPS.289.00 

Epson RXB0F/T80CPS.319.00 

Epson FX80160CPS.438.00 

Epson FX100 160CPS.569.00 

Epson MX 100F/T III 100 CPS.499.00 


COMART 

COMMUNICATOR 

Clearly th e most price competitive modular 
computer system on the market with built-in 
expandability - inside and out. 

inc. cp/m From 1595.00 ex. VAT 


PRINTERS—DAISY WHEEL 

Brother HRl .650.00 

Diablo 620R025CPS 750 00 

Diablo 630RO 1995 00 



PRICES EXCL. VAT 

COMART 
COMMUNICATOR 
Z80A MODULAR SYSTEMS 

NOW WITH 40M BYTES HARD DISK DRIVES 

Comart CP100 Communicator' Micro 
Computer Z80A Processor, 64K Byte Memory, 
Dual 5 Va " Floppy Diskette Drives each storing 
390K Bytes of Data. Dual Serial and Parallel 
Ports. 10 Slot SI00. Bus CP/M Version 2 

Bus.CP/M included.1595.00 

Comart CP200 as CPI 00 except Dual 790K 

Byte Diskette Drives.1895.00 

Comart CP500 as CPI00 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 5.4M Bytes of Formatted 

Data.2995.00 

Comart CP520 as CP100 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 21.6M Bytes of Formatted 

Data.3995.00 

Comart CP542 as CPI00 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 43.5M Bytes of formatted 
data.4995.00 

COM ART PR,CES EXCL VAT 

COMMUNICATOR 8086 
MODULAR SYSTEMS 

NOW WITH 40M BYTES HARD DISK DRIVES 
Comart CPI 202 Communicator Micro 
Computer 6MHz 8086 Processor, 256K Byte 
Memory with Parity, Dual 5 Va " Floppy Disk 
Drives each storing 790K Bytes. Dual Serial 
and Parallel Printer Ports 10 Slot SI00 Bus inc. 

CP/M86 .2295.00 

Comart CPI 502 As CPI 202 except 1 x 790K 
Byte Diskette Drive and 1 x 5" Winchester 
Disk having 5 4M Bytes of Formatted Data with 
256K Byte Memory.3545.00 


IBM PC 



The most significant microcomputer 
introduction for years and an 
established best seller. Its tremendous 
versatility means that it can be 
employed by for example, the small 
businessman as a stand alone desk top 
system, or the large desk corporate user 
as an intelligent terminal for a main 
frame. There's also the exciting new high 
performance high speed version the 
IBM PC XT. At the Byteshop, we can 
offer you the widest portfolio of IBM 
software and programmes plus add on's 
and add in's. This month's system offer 
is the IBM Personal Computer with dual 
320Kbyte diskette drives, 128Kbyte 
memory. UK keyboard and screen, PLUS 
DOS operating system and 
asynchronous interface card. 

2820.00 ex VAT 


PRICES EXCL. VAT 

IBM PC Dual 320K Byte Disk Drives 64K Byte 
RAM UK Keyboard and Screen 2477 00 
IBM PC Dual 320K Byte Disk Drives 128K Byte 

RAM UK Keyboard and Screen.2820 00 

IBM PC XT 1 x 320 KB Floppy Disk plus 
1 x 10 MB Hard Disk, 128 KB RAM, ASYNCH 
COMMS, DOS 2.0, UK keyboard and 
screen 4440 00 

IBM Coloui Adapter Card 216 00 

IBM Printer inc. Stand and Cable 509 00 

MICROVITEC Colour Monitor 
High Res 550 00 

KAGA Colour Monitor Med Res 335.00 

EPSON FX80 PRINTER inc. cable 478 00 


SOFTWARE FOR THE 
IBM PC/XT 

123 Business Management Package 359.00 
BSTAM Byom Communications 

Package.133.00 

CD/R Language.233.00 

CALCSTAR Micro Pro Financial Planning 

Package.116.00 

CBASIC Compiler (CB86) D/ R Basic 

Language.400.00 

CBASIC/86 Digital Research 

Language .133.00 

CCP/M-86 Digital Research Concurrent 

CP/MOperating system.233.00 

CP/ M86 For IBM PC D/ R Operating 

System.40.00 

CARDBOX Caxton Database.155.00 

DATASTAR Micro Pro Database 

Package.175.00 

DBASE II Ashton-Tate Database 

Package.437.00 

EASYFILER IUS Database Package.267.00 

EASYPLANNER IUS Financial Planning 
Package.166.00 


PRICES EXCL. VAT 

EASYSPELLERII, IUS Word Processing 

Package.150.00 

EASYWRITERII, IUS Word Processing 

Package.234.00 

FRIDAY! Ashton-Tate Database.195.00 

INFOSTAR Micro Pro Database/ 

Reporter.295.00 

MAILMERGE Micro Pro Word Processing 

Enhancement.145.00 

MICROSTAT Ecosoft Statistics Package 217.00 
PASCAL MT + 86 Digital Research 

Language.400.00 

PERSONAL PEARL Pearl Application 

Generator.190.00 

PL/1-86D/R Language.500.00 

PULSAR Integrated Business Software 

from.195.00 

REPORTSTAR Micro Pro Reporter.210.00 

SPELLSTAR Micro Pro Word Processing 

Enhancement.145.00 

SUPERCALC 2 Sorcim Financial Planning 

Package.195.00 

TIM III Database.399.00 

WORDSTAR Micro Pro Word Processing 

Package.295.00 

WS + MAILMERGE Micro Pro Word Processing 

Package.390.00 

WS ♦ SPELLSTAR Micro Pro Word Processing 
Package415.00 
WS + MM + SP/S Micro Pro Word Processing 

Package.510.00 

See also CP/ M86 software listing. 

The Byteshop is a Pulsar Software Centre and 
a full range of Pulsar Blue including integrated 
Business, Office, and Planning Software plus 
development languages and utilities for the 
IBM PC/XT are available. 

Our Microserve Centres in all our stores can 
offer full maintenance and service facilities 
for the IBM PC. 


Comart CPI 522 As CPI 202 except 1 x 790K 
Byte Diskette Drive and 1 x 5" Winchester 
Disk having 21 6M Bytes of Formatted Data 

with 256K Byte Memory.4545.00 

Comart CPI 542 as CPI 202 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 43.5M Bytes of formatted 
data.4995.00 

COMART CP 520MP 
MULTI-PROCESSING- 
MULTI-USER SYSTEM 
PACKAGE 

The CP520MP is the new top specification 
multi-user/multi processing introduction 
to the renowned, expandable Comart 
Communicator series. This true multi¬ 
processing system allows one 
Communicator to be shared by up to five 
users, each having their own dedicated 
Z80A Processor and 64K Bytes of 
memory with no problems of system or 
processor degradation Each individual 
work station can run CP/M Software in a 
true multi-user r/ AAC 

environment. kOWOex VAT 



COMART MULTI USER 
CONFIGURATIONS 

CP520 MP Multi Processing Communicator 
System c/wl x Z80Amainand5 x Z80A 
slaves 64K Byte main memory + 5x 64K 
Bytes, 1 x 790K Byte Diskette Drive + 

1 x 5" 20 Mega Byte Winchester Disk Drive, 

12 Serial & 6 Parallel Interfaces. Inc. CP/ M & 
Multi processing system software. £6995. 

Comart CP520 / M CP520 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces Includes CP/ M and 

MP/M11.4995 00 

Comart CP 1 525 / M CPI 520 Communicator 
with a total of 512K Byte Memory and 
10 Serial Interfaces Includes CP/ M86 and 
MP/M86 5995 00 

Comart CP500 / M CP500 Communicator 
System with 256K Byte Memory & 6 Serial 
Interfaces inc. CP/ M & MP/ Mil 3995 00 


BYTESHOP FOR THE PROFESSIONAL 

There are so many micro computers on the 
market that choosing the right one is for from 
easy. And it isn't made any easier when you find 
them cheek by jowl with cameras, hi-fi and a 
host of other electrical equipment. What you 
need is someone that is single minded. And that 
means us. Byteshops are totally dedicated to 
microcomputers. So, not surprisingly, we can 
otter you a wider range because we sell nothing 
else. Our prices are keener too. So are our staff. 
Each one is an expert who can make sure you 
get the computer that's exactly right for 
you - whether it's a home micro or a £20,000 
business system. 

What's more we'll freely advise you on 
expanding or upgrading your system as your 
knowledge grows or your requirements change. 
While our Microserve Centres offer full service 
and maintenance on site and at our shops. And 
our product support specialists are your 
assurance of our total commitment to after sales 
service. After all, we are the UK's longest 
established microcomputer specialists. 

Come and see us soon 
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COMART PRICES EXCL. VAT 

SUBSYSTEMS 

Comart CB200 Cartridge Tape Back-Up 

Subsystem for Hard Disk.2495.00 

Comart HD520 5" x 20M Byte Hard Disk 
Subsystem (requires HDCONT or can be added 

toaCP520orCP 1520).2395.00 

Comart HDCONT Winchester Disk Controller for 

2,20M Byte Drives.195.00 

Comart FD800 8" Floppy Single Disk Drive 
Subsystem; Single Sided, Single Density IBM 
3740 Compatible (requires C-IFDC) ... 995.00 

S100 BOARDS 

Comart CRAM64 64K Byte Dynamic RAM with 

Bank Select.200.00 

Comarl CMPU Multi-Processing Add-In Card 
with Z80A Slave Processor, 64K Byte Dynamic 
RAM 2X Serial & 1X Parallel Interface 495.00 
Comart CRAM256 256K Byte Dynamic RAM 
with Parity. 8 and 16 Bit Data. IEEE696 
Compatible. Also supports 8 Bit Bank 

Switching.550.00 

Comart C-CPU86 8086 Processor Card, with 
Dual Serial and Parallel Ports. Monitor in 8K 

EPROM and 4K RAM.300.00 

Comart C-IFDC Intelligent Diskette Drive 

Controller with Z80A Processor.295.00 

Comart C-CPU Z80A system Processor Board 

incl. 2 Serial /1 Parallel Port.200.00 

Comart 4S 10 4 Channel Synch /Asynch 
Interface Board.250.00 

VDU’S& 

MONITORS 

Comart WY50 Visual Display Terminal, Green 
14" Display, 80/132 Col. Screen, Detached 

101 Key Keyboard.595.00 

Comart WY100 Visual Display Terminal, Green 
Display, 24 x 80 and Status Lines. Detached 
105 Key Keyboard with Numeric Pad, Function, 
Cursor and Editing Controls. Swivel and Tilt 

Display inc.WYWORD.675.00 

Comart WY101VDU with two Page 

Memory.775.00 

Comart WYWORD Wordstar option.30.00 

Volkercraig 4404.595.00 

Volkercraig 4404WS.695.00 

12" Green Screen Monitor.99.00 

DISKETTES 

DYSAN 5Vi* 48TPI SOFT OR HARD 
SECTORED 

Single Sided, Single Density.2.13ea 

Single Sided, Double Density.2.34ea 

Double Sided, Double Density.3.52ea 

DYSAN 5V4 " 96 TPI SOFT OR HARD 
SECTORED 

Double Sided, Double Density.4.42ea 

DYSAN 8" IBM 3740 FORMAT 

Single Sided, Single Density.3.31ea 

Single Sided, Double Density.3.42ea 

Double Sided, Double Density.4.00ea 

Byteshop 5'A" Single Sided, Single 

Density.1.70ea 

Byteshop 5'A" Double Sided, Double 
Density.2.13ea 


CP/M SOFTWARE 

BASCOM Microsoft Basic Compiler... .295.00 
BASIC-80 Microsoft Basic Interpreter .259.00 

BA2IC Micromikes Basic Language.124.00 

BSTAM BYROM Software Communications 

Package*.133.00 

BSTMS BYROM Software Communications 

Package.133.00 

C-86 D/R C Language with UNIX Version 7 

Compatible Run Time Library.233.00 

CALCSTAR Micropro Financial Planning 

Electronic Spread Sheet Package.116.00 

CARDBOX Caxton Store/Search 

System.155.00 

CB80 Digital Research Basic Compiler 333.00 

CB86D/R Basic Compiler.226.00 

CBASIC Digital Research Basic 

Language.100.00 

CBASIC/86D/R Basic Language.217.00 

CIS COBOL Microfocus COBOL 

Language* .425.00 

COBOL-80 Microsoft COBOL Compiler. 549.00 
DATASTAR Micropro Database 

Package.175.00 

DBASE II Ashton-Tate Relational Database 

+ ZIP*.437.00 

FILESHARE (CIS) Microfocus Utility* ..250.00 
FILESTAR Microsec's Disk Reformatter CP/ M to 
IBM, DEC, Motorola and Intel Formats.. 110.00 

FOR MS 2 Microfocus Table Maker *.110.00 

FORTRAN-80 Microsoft FORTRAN 

Compiler.369.00 

FRIDAY! Ashton-Tate Database.195.00 

GBS Bytesoft General Business System 795.00 
INFOSTAR Micropro Database Reporter295.00 

ISL Bytesoft Accounting Package.1095.00 

LEVEL II COBOL Microfocus Language* 965.00 
MACRO-80 Microsoft Macro 

Assembler.149.00 

MAILMERGE Micropro Wordprocessing 
Enhancement to link with WORDSTAR * 145.00 
MICROSTAT Ecosoft Statistics Package 217.00 
MILESTONE Organic Software Critical 

Path Package* .233.00 

MULTIPLAN Microsoft Financial Planning 

Package.199.00 

PASCAL/ MT + D/ R Pascal Language 

with Speed Programming Tool.366.00 

PASCAL /MT + 86 Digital Research Pascal 

Language for 16 Bit Systems.400.00 

PERSONAL BASIC D/R language*.100.00 

PERSONAL PEARL Pearl Data Base/ 

FM* .190.00 

PL /1 -80 Digital Research Language ... 367.00 

PL /1 -86 Digital Research Language ... 500.00 

REPORTSTAR Micropro Reporter.210.00 

SPELLSTAR Micropro Proofreading Utility to link 

with WORDSTAR.145.00 

SUPERCALC 2 Sorcim Financial Planning 

Package*.195.00 

SUPERSORT Micropro Sort Utility.145.00 

SUPERSORT II Micro Pro Sort Utility.120.00 

WORDSTAR Micropro Wordprocessing 
Package* Also available with Mailmerge 

and Spellstar.295.00 

WP WORKSHOP MAC Ltd Training Guide for 

WORDSTAR or MAILMERGE.75.00 

X BASIC Xitan Language.185.00 

BASIC 86 Xitan Language.250.00 

WS PROFESSIONAL Micro Pro Word 
Processing Package.414.00 


WHERE TO FIND US: MANCHESTER 


Train commuters to Manchester will probably 
be aware of the location of the Byteshop 
Manchester already, but for those not in that 
category, our store can be found on the 
Approach to Piccad'lly Station. The Byteshop 
has been in Manchester for the past five years 
and Manager Robin Pimlott has gathered 
around him a highly experienced team of DP 
Professionals. They will be pleased to arrange a 
demonstration from the wide range of micros in 
stock in the newly refurbished demonstration 
area. Give them a call on 061-236 4737. 
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ACT APRICOT 


Introducing the new Apricot from ACT 
. a true 4th generation 16-Bit personal 
computer at a more than competitive 
I price. Ergonomically styled and 
sufficiently compact to be considered 
a truly transportable system. One of 
the most interesting features of the 
Apricot is the Microscreen facility, a 
unique two line LCD display with six 
associated touch sensitive keys 
incorporated in the detachable multi¬ 
function keyboard. This permits the 
microscreen to display day, date and 
time; double as a powerful calculator; 
provide for dynamic labelling 
selection; serve as an entry line for 
information and act as a display 
window when a full monitor is not 
available. The monitor display is 25 
lines x 80 characters offering high 
res. graphics 800 x 400 pixels. The 
keyboard also has its own 'mouse trap' 
thus enabling selections on the screen 
to be made simply and easily. The 
Apricot specification includes a 
powerful 256K byte memory as 
standard expandable to 768K bytes. 

Disk storage is provided by utilising 
revolutionary 3.5" sony disk drives 


which offer 315K bytes of storage per 
drive. The Apricot comes with three 
operating systems as standard - 
MS-DOS 2.0, CP/M-86 and 
Concurrent CP/M-86 plus Microsoft 
BASIC and Personal BASIC languages. 
The Apricot is software compatible 
with both the IBM PC and ACT Sirius 1 , 
giving access to a vast library of readily 
available application software. For full 
range of application software see 
CP/M-86 and IBM software listing. 

Also selection of MS-DOS software, 
including Microsoft Languages, 
available. The Byteshop is a Pulsar 
Software Centre and a full range of 
Pulsar Red including integrated 
Business, Office, and Planning 
Software plus development 
languages and utilities for the ACT 
Apricot are available. 

From 


£1495 


ex 
VAT 

. £1895 ex VAT c/w 
twin disk drives & monitor 


Many Utilities, Programming Tools and Training 
Packages available. Also extensive range of 
diskette formats. Prices include configuration 
on machines supplied by ourselves. We are 
I totally committed to after sales service and 
future support. 

* These software packages are available for 
both CP/ M and CP/ M86. 


ALL PRICES EXCLUSIVE OF VAT 

* Barclaycard Visa & Access [ jgTl 

cards taken in payment. ■■■ 1 J 

* Shop opening hours 9-5.30, check 
individual shops for details of Saturday 
opening times. 

* Phone Mail Orders accepted. Please contact 

nearest shop for P.P. & Delivery Rates. Regret 
no C O D. _ 


■ Some items may be subject to a dollar 
surcharge if the dollar exchange rate changes 
more than 5 cents. Prices will be adjusted in line 
with the rate prevailing at the time of purchase. 

■ Prices subject to change without notice 

E .&O.E. and are valid for the cover date life of 
this magazine (March 1984). 

■ Whilst we carry a vast range of stock, we 
cannot guarantee that every advertised item 
will be available in each shop. 

■ All goodsare newand include factory warranties. 

■ No refunds on opened software. 

■ Orders from Government Depts., Colleges & 
BFPO addresses welcome for orders above £25 

■ Leasing & HP facilities available - apply for 
written details. 

■ Detailed prices 
available on 
request. 



BYTESHOP FOR THE BUSINESSMAN 

You wouldn't go to a lawyer for medical advice, or 
take your tax problems to a doctor. It's just as 
illogical to talk computers to anyone but a 
computer expert. 

Every Byteshop is a specialist computer store. 

In it you will find nothing but computers and 
computer people. There is nothing else to distract 
you. Every Byteshop can show you the very latest 
personal computer systems and provide solutions 
to both specific and specialist requirements. Word 
processing, production control, accounts 
financial planning and data bases are just a few of 
the most popular applications. 

We can also offer everything allied to micro¬ 
computers, such as stationery, diskettes, boards, 
ribbons for your printer, books, tapes and print 
wheels. 

Just as important, you will have the undivided 
attention of a computer expert. Our staff have 
been trained on all our machines and peripherals 
and can give you sound advice and assistance 
with complete impartiality. 

Even if you have to travel a few extra miles it will 
certainly pay to come to the experts. 


THE III I Vlfl 

_ Your Specialist Computer Centre 


LONDON 

The Byteshop, 

324 Euston Road NW1 3BG 
Tel: 01-387 0505 

BIRMINGHAM 

The Byteshop, 

94-96 Hurst Street, B5 4TD. 
Tel: 021-622 3165 


GLASGOW 

The Byteshop, 

266 St. Vincent Street, G2 5RL. 
Tel: 041-221 8202 

MANCHESTER 

The Byteshop, 11 Gateway House, 
Piccadilly, Station Approach, 
Ml 2GH.Tel: 061-2364737 


NOTTINGHAM 

The Byteshop, 

92a Upper Parliament Street, 
NG16LF. Tel: 0602 470576 

SOUTHAMPTON 

The Byteshop, 

23 Cumberland Place, SOI 2BB. 
Tel: 0703 334711 


Members ot the Comart Group ot Companies 
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BRAIN WAV K SOFTWARE. LI D 

SOLE U.K. DISTRIBUTOR FOR THE NEWBRAIN COMPUTER IS NOW ABLE TO DELIVER 
EQUIPMENT. EVERYTHING AVAILABLE NOW !! 

CONTACT YOUR NEAREST DEALER FOR DETAILS 


new - Most of our software now available on disk - Add £2 to prices 

Brainwave is expanding - New Branch NOW open 
Special offers for a limited period only 


FLOPPY DISKS 


TOP QUALITY 


40 track SS 
80 track DS 


£15 for 10 
£20 for 10 


(Stamp for details) 
YOU CANT BUY CHEAPER 


BLANK 

CASSETTES 

COMPUTER QUALITY 

CIO 


6 FOR £3 
+ 15% VAT 


13 % 


DISCOUNT 

OFF ALL OUR SOFTWARE 
Limited Period only 


NEW 


DISK DRIVES WITH 
BUILT IN DISK 
CONTROLLER AND 
POWER SUPPLY. 
(Holds Monitor) 


NEW 


NETWORKING 
MODULE - 
16 NEWBRAINS 
+CENTRAL 
EQUIPMENT 


NEW 


" BRAINBOX" our recent addition. j'Senu 
select from any number of programs 
up to a maximum of 32K. 

ALSO has sound included! 

We can put your own programs into 
EDroms. 


tx. VAT 




HARDWARE P'i ^ 

ADVENTURER 

SOFTWARE 


Newbrain A £234 

A superb 120 location game with 

Newbas Assemler 

£40 

Newbrain AD £260 

dozens of monsters, lots of 

Brainwriter(wp) 

£34.50 

Disk Controller £135 

treasures to find.SAVE GAME 

Eprom 

£41.40 

64K Expansion £220 

FACILITY-MACHINE CODE 

Directory 2 

£20.00 

200K Disk drive(S)*£370 

CRIBBAGE 

Eprom 

£27.00 

200K Disk drive(T)*£585 

All the excitement of the orig. 

Pages 

£25.00 

400K Disk drive(S)*£415 

Accurate play by computer. 

Mailist 

£20.00 

400K Disk drive(T)*£635 

CHESS 

Pagelist 

£10.00 

800K Disk drive(S)*£540 

The original and the best. 

Adventurer 

£ 9.00 

800K Disk drive(T)*£835 

NEWBAS (Z80 Assembler) 

Cribbage 

£ 5.00 

Network Module £700 

Our best seller - write your 

Bomb Battle 

£•9.00 

Bra in box £30 

own arcade games with this. 

Star Battle 

£ 9.00 

Eprom £60 

(Tandy Conversion Details InnL. 

Chess 

£13.00 

*Inc.Controller.Housing.PSU 


Please add 15% 

VAT 

BRAINWAVE ELECTRONICS 

BRAINWAVE ELECTRONICS OFFERS 

Enquires to:- 



EXTENDED WARRENTY, NEWBRAIN 

BRAINWAVE SOFTWARE LTD 

41 NETHER GATE STREET 

REPAIRS AND A MAINTENANCE ' 

Tilbury-Juxta- 

Clare 

CLARE 

SERVICE j 

Halstead 


SUFFOLK 

Send stamp I'or details 

ESSEX 



Tel: 0787-237831 
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RAM PACKS 


MOTHERBOARDS 



VIC 20 16K STANDARD ~ £27.95 

VIC 20 16K SWITCHABLE - £35.95 

VIC 20 32K SWITCHABLE - £49.95 

VIC 20 64K RAM PACK ~ £64.95 


VIC 20 and CBM 64 are reg'd trade marks 
Commodore Business Machines 



VIC 20 4 SLOT SWITCHABLE - £28.95 

VIC 20 5 SLOT SWITCHABLE - £34.45 

CBM 64 4 SLOT SWITCHABLE - £29.95 


JOYSTICKS 


40/80 COLUMN CARDS 



PRO ACE JOYSTICK 
VIC 20/CBM 64 


Centre ^ =\ ^= T=.=i 


29 Millcroft.Crosby, Liverpool L23 9XJ 
Tel 051-727 8050 


VIC 20 40/80 COLUMN CARD - £64.95 

CBM 64 40/80 COLUMN CARD - £64.95 


LIGHT PENS 



PIXSTICK FOR 
VIC 20/CBM 64 

— £12.95 (Includes Paint Box & 3 Games) 


- £29.95 



Name 

Address 




ASTERFRET TRADING LTD INCORPORATES 
HOME COMPUTER CENTRE 


Please debit my Access 


Card 

Number 


^delete as applicable 

PIXSTICK VIC 20/CMB 64* 
VIC 20 5 Slot Motherboard 
VIC 20 40/80 Column Card 
64K Ram Pack 
CBM 64 40/80 Column Card 


Joystick VIC 20/CBM 64 
16K Std. Ram Pack 
16K Switchable Ram Pack 
32K Switchable Ram Pack 
V 1C 20 4 Slot Motherboard 
CBM 64 4 Slot Motherboard 


I enclose Cheque/PO for £ 


Please allow up to 21 days for delivery. 
All prices include V.A.T., postage and 
packing. 


✓ 
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lo get them 

you real!; 


You can take it here, you can take it 
there, you can take it almost anywhere. 

You can carry it in one hand, take it in 
your car, store it beneath an airline seat, or 
place it on the comer of your desk. 

It's the Commodore SX64 portable. 

Although it's portable, it is more power¬ 
ful and has more features than many 
computers several times its size (and several 
times more expensive). So you won't only 
need to use your feet. 

Your eyes will come in useful 
if you're to truly appreciate the 
clarity and colour of the built-in 
monitor. 

Your fingers will be essential 
when it comes to working both 
the detachable keyboard and 
the integral disk drive. 

You may even need to use a 
little of your brain just to keep up 
with the enormous 64K memory. 

And your hands... well, 
they'll certainly be a help when 
it comes to packing up the SX64, 
and picking it up, too. 

(It measures 14 Vi" x 14 Vi" x 5" 
and weighs under 25lb, so you won't need 
much muscle.) 

One thing your hands won't have to do 
is dig very deep into your pockets. 

The Commodore SX64 portable costs 
around £895.00. 

Included in this price, and thrown-in 
absolutely free of charge, are four software 
packages: Easy Script word processing, 
Easy File, Future Finance and the 
business game, High Flyer. These 
alone could cost you well 
over £210. 

Which even more 
effectively disproves 
the truth of that old 
adage. You can't take 
it with you when 
you go. 

For a sum as 
modest as £895, just 
who is going to stop you. 

[ Please send me further details about the Commodore SX64 Portable. | 
The Commodore Information Centre, 675 Ajax Avenue, Slough, 
Berkshire SL14BG. Or telephone: (0753) 79292. 

NAME 


ADDRESS 



POSTCODE 

commodore 


SXPCW0384 


1 84 | 















t out of our new computer 
eed to use your feet. 









The Art of 
Daisywheel 


The new Juki Model 6100 letter quality daisy wheel printer, has 
full features you *d expect to find on a more expensive printer. 

It can support word processing and graphic functions, print 
20 CPS and use a simple drop-in daisy wheel 

The 6100 has 10/12/15 pitch, proportional spacing, utilizes IBM 
standard Selectric ribbons, has 2K buffer memory, parallel interface 
both tractor feed and serial interface are available as options. 

That’s only the beginning - Best of all, the low-noise Juki 6100 
is extremely reliable. 

Your can pay more, but you can *t buy better than the Juki 6100. 


FEATURES: 


*BSI Approval No. BS5850 
*20 CPS (max.) print speed *Bold and 
shadow printing *Subscripts and superscripts 
♦Wordstar compatible *Diablo protocols *Auto 
Underlining *Standard 2K buffer *lyear parts and 
labour warranty *Comprehensive user friendly manual 


r \ 

micro 

Peripheral/ ltd 

THE POWER BEHIND THE PRINTED WORD ' 

69 The Street, Basing, Basingstoke, Hampshire RG24 OBY 
^Telephone: 0256 3232 (12 lines) Telex: 859669 M1CROP 



^ Call your local dealer NOW for full information on the Juki 6100 

Daisywheel Printer or clip this coupon and well send vou brochures 
and print samples. 

Name . 

Address . 



Tel. No. 


J 
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EPROM PROGRAMMER for 12K ATOM 
and BBC B 

Designed as a low cost practical solution for the serious computer hobbyist. 
Program supplied on tape. Plugs into Acorn bus connector on Atom and into 
user port on BBC machine. 

NOTE - 6522 VIA must be fitted to Atom and BBC machine together with 
appropriate external connectors 

NEW MODEL- Will program 2716, 2532 & 2732 on 12K Atom (larger ROMs if 
extra memory available). Will program 2716, 2532 2732 & 2764’s on BBC 
Model A and additionally 27128’s on the Model B(or32K‘A’ with6522 fitted). 

MENU DRIVEN - it will:- 

1. Copy from EPROM into memory 3. Verify EPROM against memory 

2. Copy from memory into blank 4. Check for blank EPROM 

EPROM 

Software supplied on tape can also be put into EPROM 
Supplied in a sloping box complete with connecting cable and instructions. 
Or complete with built-in supply INCLUDING standard high quality socket 

ONLY £35.00 + VAT p&p £1.00 

OR including zero insertion force 

£45 4- VAT + p&p £1.00 
ROM EXPANSION CARD FOR ATOM 

Plugs into utility ROM socket inside case. Allows up to 4 off 4K EPROMS to be 
software selected. Assembled and tested board. 

£13.00 + VAT + 50p p&p 

SIDEWAYS ROM EXTENSION RAM/ROM CARD FOR BBC 

Allows up to 13 additional ROMS to be fitted OR 16K of RAM + 5 additional 
ROMs. Provision also for 2 of the sockets to be used to hold 2764's and to 
simulate a 16K ROM. All address and data lines fully buffered. 

RAM allows programs to be downloaded from disc or tape and run as a sideways 
ROM. Any write signal to sideways ROM area will appear in RAM. 

Also will allow programs to be developed for subsequent insertion into 
sideways ROM. 

High quality PTH Board, assembled and tested. 

£29.50 + VAT + £1.00 p&p 


BUTTERFLY BOARD FOR BBC 


Fits into one of the 
sideways ROM sockets 
and allows a 16K 
program to reside in two 
low cost 2764’s to 
simulate a 27128 ROM. 
Built and tested 
£15.00 + VAT 
+ 50p p&p 


as 

ELECTRONIC 

MERVICE8 


Orders and further details 
to:- 

HCR Electronic Services 

Dept PCW 

The Industrial Unit 

Parker Road 

Chelmsford 

Essex CM2 OES 

Tel: (0245) 350188 



POOLSWINNER 


THE ULTIMATE POOLS PREDICTION PROGRAM 

PREDICTS Not just SCOREDRAWS, but NOSCORES. 
AWAYS and HOMES 


IT WORKS 
ADAPTABLE 


EASY TO USE 
DATABASE 


We guarantee the program performs signifi¬ 
cantly better than chance 
“Poolswinner” allows the precise prediction 
formula to be set by the user — you can 
develop and test your own unique method. 
Probabilities are given on every fixture — 
choose as many or as few selections as you 
wish 

Fully menu driven, with detailed instruction 
booklet 

The program comes complete with the largest 
database available — over 20,000 matches. 
The database automatically updates as results 
come in 


APPLE . BBC (B), COMMODORE 64, DRAGON, SPECTRUM 
(48K), ZX81 (16K) 

£15 (all inclusive) 


We produce databases for those developing their own prediction 
program. Two years results £7.50. Five years results £12.50 


Available from dealers, or direct (return of post) from . 


VISA 


Solee Software 


37 COUNCILLOR LANE, CHEADLE, CHESHIRE 061-428 7425 

DEALER ENQUIRIES WELCOME 



AND NOW 
THE DX80 
JUNIOR 
FOR JUST 

£ 19.95 

(plus £6.50 carriage) 
Available in the same 
choice of colours as the 
DX80, the new Junior is 
delivered to your door in 
kit form. Approx sizes: 
Depth 19", Width 27*", 
Height 36". 

Personal callers welcome. 


Micro desks designed 

for your homeng 

The DX80 Home Computer Desk is more 
than just a practical display unit for your 
micro system, it's a stylish piece of furniture 

that comes in a range of colours and finishes to ^^**""*U 

ensure that it fits your lifestyle. 

Available in Cream, Signal Red, Black, Oak-style, and Arctic White, the 
DX80 comfortably accommodates your printer, monitor, keyboard, cassette 
recorder and disk drives — it also has a useful shelf for paper storage and 
manuals etc. The DX80 is delivered to your door in kit form with easy to 
assemble instructions. 

Approx sizes: height 36". width 38". depth 22". Price does not include computer equipment and 
accessories. Dealer enquiries invited, Tel: 0992 54514. 


Post to: DX Marketing (EA), Unit PP, Mimram Road, Hertford, 

Hertfordshire SG14 INN. 

Please send me .DX80 Home Computer Desk at £39.95 each 

(add £8.00 for delivery. VAT included). 

Please send me .DX80 Junior Home Computer Desk at £19.95 each 

(add £6.50 for delivery. VAT included). 

I enclose my cheque/postal order £. 


Please tick 
colour required 

Signature. Cream 

Name. Signal Red 

Address. Black 

Oak-style 
Arctic White 


. Postcode. 
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Our business is 
making sure 
your business gets 
the right computer... 


Deciding which computer system to invest 
in can be a real headache. Especially when truly 
independent and expert advice seems hard to 
come by. 

Visit your local dealer and he’ll bombard 
you with the hard sell for a particular model. 
Could it be that his life—or more accurately his 
livelihood—depends on the commission he 
receives from the manufacturer? 

Post off the coupons from all the 
computer magazines, and you'll be inundated 
with piles of glossy brochures. But do they 
really answer all your questions? 

There is a way to get expert and 


independent advice on hardware—and 
software. Talk to Primary Business Systems. 

We will talk to you and your staff about 
the systems your business operates and make 
recommendations for improvement. Should 
those recommendations include 
computerization, we'll select the right system; 
hardware and software (We do not actually sell 
either, so the system we choose will be the one 
that is best for you, not the one which gives us 
the biggest margin). 

And in the vital first few weeks following 
installation, we can be on hand to offer training 
and support. 


...and the right software. 



The Primary Business Systems service 
does not stop there. 

Because your business is unique—no other 
company has exactly the same computing 
requirements—an off-the-shelf software 
package may not fulfil your needs. 

Primary Business Systems can devise a 
software package that will conform 
to your current procedures, 
and do it in a way 
that is perfect for 
you and your 
business. Compl 
and self-contained, 
it will be as efficient 
and easy-to-use as your 
computer allows. 

And customised 
software need not be expensive 
Our wide experience in the field, 


combined with in-house software tools, make a 
unique tailor-made program more economical 
than you might think. 

If you are retailer, publican, or a small 
businessman, you can subscribe to the PBS 
accountancy bureau. It covers all aspects of your 
bookkeeping from Daily Gross 
Takings through Expenditure 
lysis to VAT returns and 
Trading Accounts. 
It's computerization 
with the minimum 
of fuss and outlay. 

If you are thinking 
about computerizing 
your business and want 
some advice you can 
depend on, call us or 
post the coupon, today. 

It’s our business. 


TEL: 04626 2640 

PRIMARY 


Please contact me with more details: 


r~ 


To: Primary Business Systems Limited. Spirella Building, 
Department PCW2, Bridge Road. Letchworth, Herts SG6 4ET. 


□ Computer i—i Customised i—i Accountancy 

Consultancy I I Software I 1 Bureau 


SYSTEMS 

LIMITED 


Name 

Position 

Company 

Address 


Telephone 


Spirella Building, Bridge Road. 
Letchworth, Hertfordshire SG6 4ET. 









Personal Data Base 

Simpfe and straightforward information can be handled easify with the Personal 

Data Base for the IBM PC from US company, Supersoft. Kathy Lang checks it out. 


And now, as they say, for something 
completely different. Last month I 
looked at Everyman, a sophisticated 
data base management package for 
handling complex data structures. This 
month, I shall be looking ata packageat 
the other end of the market in terms of 
complexity, breadth of features — and 
price. Although called 'Personal Data 
Base', this package is not a true data 
base management system capable of 
handling a group of related files, but a 
simple program for handling simple 
data of the kind that you might already j 
have on a manual card index. 

Personal Data Base comes from i 
Supersoft, an American company well- j 
known for its range of language compil- 1 2 3 4 5 6 7 8 9 10 
ers, and is available only on the IBM PC. 

It comes set up to use the PC monitor 
(black and white or colour as the user 
indicates) and keyboard. Several of the 
PC's special keys are used to good 


What is a Database? 

If you want to process information 
which has some form of structure 
(such as accounts, personnel records, 
job costing), you can use an 
off-the-shelf package which will 
probably not be quite whatyou want, 
and hard to adapt. Alternatively you 
could write a program specially, 
which will costa lot in time and money 
and still contain errors. The third 
possibility isto buy a data 
management package. These 
packagesallowyou to store, process 
and report on structured information. 

Most of the cheaper packages are 
based on a traditional card index, 
where each cardorsetof cards about 


effect. Personal Data Base is executed 
through a series of menus; the main 
menu is shown in Fig 1. The package is 
very simple to use, and provides 
correspondingly simple features. 
However, you may well find that this 
level of feature is enough for what you 

1 = ADDto, SEARCH or 

UPDATE a file 

2 = REPORTS program 

3 = StartaNEWfile 

4 = OpenaDIFFERENTfile 

5 = MAILING labels 

6 = Display file ORGANISATION 

7 = DisplayorChangescreen 

LAYOUT 

8 = DELETEafile 

9 = Change MONITORS 

10 = End of session 

EnterSelection NUMBER . . . 

Fig 7. Main Menu 


one person, order or item of stock is 
stored in a single reco rd, and a group 
of I ike records are stored in a file 
(corresponding to theindexcardbox). 
Each item which would be recorded 
on the card — name, job title, part 
number, stock quantity — is stored in 
afield within the record. Usually, each 
record within one file must have the 
same number and size of fields—they 
are 'fixedlength fixed format' records. 

Some more sophisticated packages 
can relate several files together, so 
that you can process groupsofunalike 
but related records. The costs range 
from £155 fora simple card-index-like 
system to nearly £1000 for a complex 
package which can be used by several 
people atthesame time. 


want to do; if so, and if you have an IBM 
PC, then maybe Personal Data Base is 
for you. 

The main constraints on data hand¬ 
led by Personal Data Base are shown in 
Fig 6. The most significant is the 
restriction to 50 characters in a field, 
and to 20 fields in a record. There is no 
special provision for dates — the 
Personal Data Base manual advises 
you to use character format. 

File creation and indexing 

File creation iscarriedoutintwo stages. 
First, you tell Personal Data Base what 
the name, type and length of each field 
is to be. Then, you set out on the screen 
the format which isto be used to display 
each record. The layout definition is 
accomplished by moving the asterisk 
character around the screen with the 
cursor, pressing the function key End 
when the asterisk is at the place where 
you want the first field to begin. This 
process is repeated for each field in 
turn. This is a very easy way to set up a 
layout, but the editing facilities allowed 
are very limited — when you set up a 
format you must continue until the 
definition is complete, and then do any 
necessary editing; this editing is con¬ 
fined to further movement of the 
existing fields, and you can't alter the 
format much — you can't insert a line, 
for instance. 

There is no need to allocate key fields, 
since Personal Data Base does not have 
a mechanism for allowing directaccess 
by field value. All direct access — in 
which the package goes directly to the 
desired record rather than having to 
read each record sequentially to see if it 
is the desired record — is by a unique 
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record number allocated by Personal 
Data Base. The only other form of 
record retrieval is through a search 
mechanism. 

1 = Add NEW Record 

UPDATE: 

2 = SELECTrecord by number 

3 = Define SEARCH 

4 = Find FIRST record 

5 = ShowcurrentSEARCH option 

6 = REPORTS program 

7 = MAILING labels 

8 = OpenaDIFFERENTfile 

9 = CLOSEfile(alldonefornow) 

EnterSelection NUMBER . . . 

Fig 2. Add or Update Record Menu 


Data input and updating 

When you need to enter and amend 
records, you use option 1 on the main 
menu, which brings up another menu 
(Fig 2). To add a record you give option 
1, and then a blank record is displayed. 
Moving around this blank is very 
straightforward: RETURN gets you 
from field to field, 'backspace' deletes 
characters in the current field, and 
that's it. If you notice a mistake in a field 
after you've left it, you have to throw 
away your entries in this record and 
start typing again at the first field. 

To update a record, you indicate 
which record you want by giving its 
number, or by setting up a search (see 
'Selection', below). Once you have 
initiated a search, you can continue to 
retrieve records in the search sequ¬ 
ence, or you can ask for the next or 
previous record in the numeric sequ¬ 
ence. So if you have set up a search for 
all your customers whose offices are in 
Plymouth, after finding the first of 

SCREEN REPORTS 

1 = SetupFORMATforSCREEN 

report 

2 = SCREEN reportfwith search) 

3 = SCREEN report (all records) 

4 - DisplayCURRENTSCREEN 

report layout 

PRINTER REPORTS 

5 = SetupFORMATforPRINTER 

report 

6 = PRINTER report (with search) 

7 = PRINTER report (all records) 

8 = DisplayCURRENTPRINTER 

report layout 

9 = Define SEARCH 

10 = DisplayCURRENTsearch 

definition 

11 = ADDto,SEARCHorUPDATEa 

file 

12 = OpenaDIFFERENTfile 

13 = Closefile(alldonefornow) 

EnterSelection NUMBER . . . 

Fig 3. Reports Menu 


them, which has No 109, you can then 
either get the next Plymouth customer, 
or record No 110, or record No 108. 

Screen display 

Two kinds of screen display format are 
provided. When you wish to amend or 
enter information, the screen displays 
one record or record blank at a time, in 
the format set up when the data file was 
created. The alternative is to view sets 
of records on the screen through the 


format of such a report is fixed: each 
record occupies one line on the screen, 
with each field shown across the page 
in the order you requested. When such 
a format is used, you may apply 
selection criteria, and also ask for the 
list of records to be shown in a 
particular order — more about these 
features below. 

Report formats 

There are two report print formats. The 


1 = SetupFORMATfor labels 

2 = DisplayCURRENTIabelformat 

3 = PRINTIabels 

4 = DefineSEARCHforselecting 

labels 

5 = DisplayCURRENTsearch 

definition 

6 = ADDto,SEARCHorUPDATE a 

file 

7 = REPORTSprogram 

8 = OpenaDIFFERENTfile 

9 = Closefile(alldonefornow) 

EnterSelection NUMBER . . . 

Fig 4. Mailing Labels Menu 

Screen Report function. This is acces¬ 
sed through the Reports menu (Fig 3). 
You can select which fields are to be 
displayed and in what order, but the 



Fig 5. Road Map for Personal 
DataBase 


Package 

Personal Data 
Base 

Maximumfilesize 

PC-DOS limit 

Max record size 

1000 

Maxnofields 

20 

Maxfieldsize 

50 

Maxdigits 

NS 

Max prime key length 

NA 

Specialdiskformat? 

No 

Filesize fixed? 

No 

Linkto ASCII files? 

No 

Datatypes 

Numbers, 

characters 

Fixed rec structure? 

Yes 

Fixed record length 
stored? 

Yes 

Amend rec structure? 

No 

Linkdata files? 

No 

Nodata filesopen 

NA 

Nosortfields 

2 

No keys 

1 (record 
number) 

Max key length 
(chars,fields) 

NA 

Subsidiary indexes 

kept up-to-date? 

Nosubsid 

indexes 


Data validation 

Average 

Screen formatting 

Paint-a-screen 

Unique keys 

Record number 

Reportformatting 

only 

Defaultformat 

Storecalculated 

No 

data 

Totals&Statistics 

Totals 

Store selection 

No 

criteria 

Combiningcriteria 

And,Or 

>1 criterion/field? 

Yes 

Wild code selection? 

String Starting 

Browsing methods 

with 

Anyfield 

Interaction methods 

Menus 

ReferenceManualT 

No 

Tutorial Guide+ 

**** 

Reference Card + 

No 

On-LineHelp+ 

*** 

*Hot-line? 

NS 


= Rating, 


Notes: NA = Not Applicable; NP = NotPossible; NS = NotStated; 
max5stars; Hot-line = Free. 


Fig 6. Summary of constraints and functions 
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The ALPHACOM range of thermal printers are 
compact, lightweight and quiet in operation. 
No maintenance is required for the life of the 
machine (i.e. no ribbons to change). 

Uses inexpensive 40 column thermal paper, each 
roll 25 metres in length. 


Please send me.printers at £61.95 for Spectrum or ZX 81 onJy. 4 

Please send me.printers at £101.95 for: □ Commodore20/64, □ Atari, 

□ Dragon, □ BBC, □ Standard RS232, and .boxes of paper at £12 per 

box of 10 rolls. TOTAL £.Cheque/PO enclosed or debit my 

Access/Barclay card account No. 

Name & Address. 


GO SUB 3500 

3051 LET r=9 GO SUB 3500 

3052 PRIHT hT 10,17 

-■ — v---— 


EP .1:5: PAPER 
1: CLS : PRIt-rr 

7 9:7; ;: PS3ST is 
0 ; “■ _ 

OSD “"SCREENS -an 
PRINT ST 13,®: L.0HL 
NT ST 13:0: L0SD. 

ST 13,0: LORD ”"*■ 


Add 


£2 


LOSi 


4-2 < 


fllphacom 42 

For COMMOD0R E 20/64, AT ARI (all models), 
BBC CENTRONICS, DRAGON and RS232. 

A high-speed, 2 lines per second, 40 column 
thermal printer, which has full 320 x n dot 
graphic capability. To the printer, simply plug 
in the interface module which is applicable to 
your computer. Each module supplied includes 
the appropriate self-test programme. Other 
interface modules are available separately. 


1 CLEAR 24-299: 
P .1,2 BEEP ,I,3 
EP -1,5: .PAPER 0: 
1: CLS : PRINT 5R 
T 9 ,7;“PSSST IS L 
0 : ■■ ■ 


Add 


£2 


Alphacom 32 

For SINCLAIR SPECTRUM and ZX 81. 

Fully interfaced to the Spectrum and ZX81, 
this printer operates at 2 lines per second, with 
full 256 x n dot graphic capability, 32 column 
line width. It uses the standard Sinclair print 
commands (COPY, LUST, LPRINT). 


Available direct or from W H Smith, Laskeys, 
Greens, John Menzies and Spectrum Group. 

DEAN ELECTRONICS LIMITED 
Glendale Park FernbankRoad Ascot Berkshire 
Telephone 0344 885661 Telex 849242 
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first echoes the screen viewing option 
— you give the names and order of the 
fields to be printed, and the report is 
printed in a standard format: search 
and sort options are available. The 
alternative is to use a standard label 
format through the Labels menu shown 
in Fig 4. This allows you to use labels of 
a standard size (3V2in x 15 /i6in), 
mounted two-up across the backing 
sheets. You may have one or two fields 
printed on each label line, and each 
label may contain up to five lines of 
information. 

For each data file, one report format 
and one label format (the most recent to 
be set up in each case) are saved on disk 
for subsequent re-use. These cannot be 
amended — not that you would really 
need to, since the format is so simple. 
But it does seem a pity that you can't 
store several different named formats, 
as this would save a lot of typing. 

Selection and sorting 

For editing, screen viewing and printed 
reports, Personal Data Base allows you 
to set up a search, which allows you to 
test each record on up to three criteria. 
Where more than one test is used, you 
may combine them in such a way that 
all tests must be passed, or just one or 
two of them. For character fields, the 
test is passed if the value of the field in 
the file is equal to or starts with the 
characters specified in the test; for 
numeric fields, the field value may be 
less than, equal to or greater than the 
value specified in the test. 

On any report, whether to the screen 
or printer, you may specify that the 
records are to be sorted into ascending 
or descending order. Two sort fields are 
allowed in any sort operation. 

File deletion is provided within the 
package, and you can also display the 
format of any file. No copying or other 
'housekeeping' facilities are provided. 

There is no hint in the manual of any 
facility for reading in files from outside, 
norcan you tailor Personal Data Base to 
suit special environments. 

User image 

Personal Data Base is very good in 
some areas of its appearance to the 
user but not so good in others. The 
menu system is clear and simple, and 
the links between menus have been 
well thought out—though I would have 
preferred a different list of functions on 
the first menu, which might have 
avoided always having to use two 
levels of menu to carry out any com¬ 
monly used function. A 'Road Map' 
showing the links between menus is 
shown in Fig 5. 

Personal Data Base gives good in¬ 
dications about what is going on at 
most stages, including displaying the 


available options in a particular func¬ 
tion on the 25th line of the screen. 

The most serious drawback I found, 
which I think comes close to being 
called a bug, is that the shift lock is 
automatically on when Personal Data 
Base is in use, and cannot be turned off 
for more than one character. So to enter 
a name like Smithers, you have to press 
Shift once for each lower case letter — 
you can't even keep your finger on the 
shift key, but have to keep pressing and 
releasing it. That is very tiresome in a 
package which will be used a good deal 
for material such as names and addres¬ 
ses, for which you would commonly 
use joined-up writing. However, by the 
time you read this, this 'bug' should 
have been fixed. 

Documentation 

Personal Data Base comes with one 
manual: a simple, tutorial guide to the 
package. It begins by showing you how 
to use the display and search features 
on an example file which comes with 
the package. Then you are led through 


the sequence needed to set up a specific 
format, before being let loose on your 
own data layout. These are also some 
further examples of possible data file 
formats. Throughout, there are well- 
presented diagrams of how the screen 
will look at each stage. Personal Data 
Base isn't really complex enough to 
need a reference guide. The manual 
contains only 50 pages including a 
detailed glossary, and the pages are 
generously laid out with plenty of 
screen diagrams. 

Conclusions 

This package isclearly aimed at owners 
of IBM PCs who wish to handle simple 
information in a straightforward way. 
Therearesome nasties, particularly the 
problem of entering lower-case in¬ 
formation. By and large, though, Per¬ 
sonal Data Base could be a very useful 
way for PC owners to get started with 
data management and handle small 
amounts of information for which a 
more complex package would be too 
cumbersome. H'l’J 


BM1 Timetoadd one new record 

Inst 

BM2 Timeto select record by primary key 

4secs 

BM3 Timeto select record by secondary key 

NA 

BM4 Timetoaccess20recordsfromlOOOsequentiallyon 

3secs/18secs 

3-characterfield (samefield as in BM2 key) 


BM5 Timeto access record using wild code 

3secs/5secs 

BM6 Time to index 1000 records on 3-character field 

NA 

BM7 Timeto sort 1000 records on 5-character field 

17mins40secs* 

BM8 Timetocalculateononefieldperrecordandstore 

NA 

result in record 


BM9 TimetototalthreefieldsoverlOOOrecords 

14mins35secs* 

BM10Time to add one newfield to each of 1000 records 

By program 

Ti m e to i m po rt a f i 1 e of 1000 reco rds: 


r 

Notes: NlT = NotTested;NP = NotPossible; F = Failedduringtest; * = Scaled 

upfromfigurefor200 records. 


Fig 7. Benchtests 



Summary 


PackageType 

— Simple data management, parallels manual card 
index. Runs only on IBM PC. 

Facilities 

— Entry, amendment and retrieval of records by 
number or using sequential search. Simple 
reporting features with label formats, sorting. 

Drawbacks 

— Very limited infunction — intendedforgetting 
simple applications going very quickly. Entry of 
lower case information very tedious at present. 

Easeof Use 

— Good; easily understoodmenusand sensible 
menu structure. 

ErrorMessages 

— Adequate. 

Documentation 

— Goodtutorial guide, no referencemanual (but 
package not really complex enough to need it). 

Price (ex-VAT) 

— £83.33including hot-linesupport. 

Manufacturer 

— SuperSoft,lllinois, USA. 

Supplier 

— Micro-TechnologyLtd,51 ThePantiles, Tunbridge 
Wells, Kent TN2 5TE. Tel: 0892 42949 
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One in every 100 
BrainStorm users will get 
their copy absolutely FREE. 
All you have to do to win a 
refund is return a properly 
completed User 
Registration Card. This 
Card entitles ALL users to ' 
Caxton’s product warranty ' 
and professional support 
service. It will be entered 
in our frequent 100 Club 
draw and the winner will 
receive a cash refund. 


The Ideas 

Processor 


is hero 

F |ew people are good at organising their ideas. 
Having ideas, yes. Organising them, no. 

But help is at hand. Help in the form of a 
completely new program on personal computers. 

Imagine you have to prepare a report, plan an office 
move, launch a new product, arrange a wedding or simply 
sort out your ideas on a new activity 

First dump your random thoughts into BrainStorm. 
Identify major points; jot in other thoughts as they come to 
you; maybe develop an idea that particularly appeals. ° 0 
Now it’s time to consult others. Time to look up those 
references you remembered when you were in full flight. 
Maybe you’re ready for the first printout... in double 
space for easy reading. ^ 

But the fun has only just begun, oo O O O' O' w 
Today or tomorrow you can start right back at your 
model and enjoy changing your mind. You don't have to 
screw up balls of paper, use an eraser or write things out 
again. You can cut, paste and amend your ideas at will 
Add in afterthoughts, change emphasis and resequence 
... all at the touch of a few keys. 

Now BrainStorm will hunt for that lost’ or half Q 

remembered idea. o O O O O O O 
Truly BrainStorm is the thinking persons’ ideas 
processor; the equal to a word processor on words or a 
spreadsheet on numbers. With it you will develop the 
ideas in your mind... all in a fraction of the time it takes 
with scratchpad and pencil. 


for just 
£295 +VAT 


Unobtrusively 
BrainStorm has 
started to build a 
model of what's on 
your mind 


While you’ve 
been entering 
your ideas, 
BrainStorm has 
been spotting 
relationships and 
recurrences 


Key in a 
part-word and 
BrainStorm will 
End related ideas 
and help you 
string them 
together. 


In short... while yon 
think, your computer 
simply Brainstorms 


Available now for most machines using CP/M; 
soon for MS and PC DOS. Price £295 (£297 if 
ordering by post)+VAT. Confirm your computer 
model and disk format when ordering. 

Caxton Software Ltd 

10-14 Bedford Street 
London WC2E9HE 
Tel: 01-379 6502 
Telex: 27950 ref 398 


Caxton 








A BEGINNER'S GUIDE TO PROGRAM CONVERSION 


Atari 

This month, Surya continues hjs analys[sofeach machine on the PCW 

Converter Chart with a !ook_ at graphics and sounc[ capabilities on tjieAtari 

microcomputers. 


The Atari is available in the UK in three 
forms: the 400, 800 and most recently, 
the 600XL. The three models are 
upward-compatible, and all have the 
same graphics capabilities. 

The Atari supports nine different 
screen modes, numbered 0 to 8. Of 
these, the first three are text modes, the 
rest graphics. A summary of the modes 
is given in Fig 1. 

The statement GRAPHICS x is used to 
select the desired mode. Mode 0 is the 
default. 


foreground colour. Colour settings 
apply only to graphics modes. 

The default colour registers can be 
reset using the SETCOLOUR state¬ 
ment. SETCOLOUR takes the format: 
SETCOLOUR colour register to be 
reset, hue colour number and intensity. 
The intensity is an even number be¬ 
tween 0 and 14: the higher the number 
the brighter the colour, so SETCOLOUR 
1,4,5 sets colour register 1 to a mod¬ 
erately bright (5) pink (4) from its default 
of bright green (1). Very bright colours 


Mode 

Type 

Resolution 
Full screen 

Split screen 

Colours 

RAM required 

0 

Text 

40x24 

Not available 

2 

993 

1 

Text 

20x24 

20x20 

5 

513 

2 

Text 

20x12 

20x10 

5 

261 

3 

Graphics 

40x24 

40x20 

4 

273 

4 

Graphics 

80x48 

80x40 

2 

537 

5 

Graphics 

80x48 

80x40 

4 

1017 

6 

Graphics 

160x96 

160x80 

2 

2025 

7 

Graphics 

160x96 

160x90 

4 

3945 

8 Graphics 320x192 

Fig 1. Atari screen modes 

320x160 

1 

7900 


In Fig 1,1 refer to full screen and split 
screen. Normally, in a graphics mode, 
the bottom lines of the screen are 
reserved for text. By adding 16 to the 
mode, this text window can be con¬ 
verted to graphics use. Thus, 
GRAPHICS 2-1-16, or GRAPHICS 18, 
selects mode 2 without a text window. 
In a graphics mode, PRINT prints to the 
text window, while PRINT#6; prints to 
the graphics area. 

The Atari has a 'palette' of sixteen 
colours, these being known as hues. 
The hues are numbered from 0 to 15:- 


grey 

gold 

orange 

red-orange 

pink 

purple 

purple-blue 

blue 


8 

9 

10 
11 
12 

13 

14 

15 


blue 

light-blue 

turquoise 

green-blue 

green 

yellow-green 
orange-green 
light orange 


Colour register 

A maximum of five colours may be 
displayed at any onetime, and this only 
in modes 1 and 2. Therefore, Atari gives 
us a 'working palette' of five colours 
from which to choose; these are known 
as the colour registers. The colour 
register defaults are shown in Fig 2. 

To select one of these colours, the 
COLOUR statement is used. Thus COL¬ 
OUR 0 will select orange as the current 


(12 and 14) appear almost pure white. 

All characters on the Atari are printed 
in upper case by default. The statement 
POKE 756,226 switches to lower case; 
POKE 756,224 goes back to uppercase. 


Once the business of selecting 


Colour 

Default 

hue 

Physical 

register 

number 

colour 

0 

2 

Orange 

1 

12 

Green 

2 

9 

Dark blue 

3 

4 

Pink-red 

4 

0 

Black 

Fig 2. Colour register defaults 


graphics modes and colours has been 
sorted out, there are then seven 
graphics statements supported: 
DRAWTO, PLOT, LOCATE, POSITION, 
PUT, GET, X10. 

DRAWTO x,y draws a line in the 
currentforeground colourfrom the last 
point visited to the specified coordin¬ 
ate. (0,0) is at the top left of the screen. 

PLOT x,y plots a single point in the 
current foreground colour at the speci¬ 
fied coordinate. 

LOCATE x,y,var is similar to the 
Microsoft Basic POINT statement: it 
returns the colour of the specified 
coordinate. In the text modes, it returns 
a number between 0 and 255 indicating 
the ASCII code of the character plotted 
there, and places it into the specified 


variable. 

POSITION x,y positions the graphics 
cursor at the specified coordinate with¬ 
out affecting the display. 

PUT #6,z places the CHR$ of the 
specified ASCII code (z) at the current 
graphics cursor position in modes 0 
through 2. In the graphics modes (3-8), 
it plots the colour register (z) at the 
current graphics cursor position. 

GET #6, var returns the ASCII code 
(text modes) or colour register 
(graphics modes) of the specified coor¬ 
dinate, placing it into the specified 
variable. 

Note that PUT# and GET# state¬ 
ments only refer to the screen where 
the specified stream is 6; other values 
refer to other devices. 

X10 18,#6,0,0,"S:" is a specialised 
use of the X10 (general-purpose input/ 
output statement). It is used to paint a 
predefined area with a predefined 
colour. To use the statement, the 
bottom right-hand corner of the area to 
be filled is PLOTted. Next, a DRAWTO 
the top right-hand corner is executed. 
Thirdly, the cursor is POSITIONed at the 
bottom left-hand corner, and address 
765 is POKEd with the colour register of 
the desired colour. Finally, the X10 
18,#6,0,0,"S:"§ is executed. 

How is the text colour set in modes 0 
through 2? Why this can't be something 
as straightforward as COLOUR x, I don't 
know. The method for achieving this 
modest task is very strange and absurd¬ 
ly complex, involving referral to two 
separate tables and not a little arithme¬ 
tic. It involves setting SETCOLOUR to 
some unlikely-looking value, but my 
advice is just choose a text colour which 
looks pretty on the machine you're 
converting to. 

Sound 

Sound is handled with a statement 
called (wait for it) SOUND. SOUND has 
four parameters which, for want of 
anything more original, we'll call a,b,c 
and d. 

Parameter a specifies the voice 
(channel) in the range 0-3; b is the pitch 
(0-255); c the distortion (0-14,10 giving 
a pure note, any other channel being 
filtered through one of the 13 fixed 
envelopes); d is the volume, from 1 
(barely audible) to 15 (audible). 

Middle C is pitch 121, each semi-tone 
is either 6 or 7 steps. 

im 
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HOW WILL YOU MANAGE WITHOUT US? 

Pro-Manager software has been developed for use by busy professional managers. Managers 
who want results quickly without the need for costly staff training or cumbersome instruction 
manuals. Managers who are impatient with computer specialists and their difficult “jargon”. 
Managers who want to make the most of modern management techniques for improving 
business profitability — NOW! Managers who want powerful and attractively presented reports. 
Managers who want to make decisions quickly and with confidence. 

Pro-Manager software is the natural choice of the real professional. 

• PATHFINDER Critical Path/PERT Resource Scheduling and Planning. The key to 
effective control over MONEY, MATERIALS, MANPOWER and MACHINERY by eliminating 
waste and losses in the planning process. £450.00 plus VAT 

• VSCHED Delivery vehicle Scheduling and Routing for own account operators. Prepares 
optimal vehicle schedules based on mileage, time, loads and number of delivery points. 
Quickly reveals the potential for large cost savings through better fleet utilization. £650.00 
plus VAT 

Write or phone for further details of these and other program packages for the keen professional 
manager. 


Pro-Manager Applications Software 

THE COMPUTER SERVICES DIVISION OF INTERNATIONAL MANAGEMENT TRAINING 

Claughton, Shaftesbury Road, Woking, Surrey GU22 7DT (04862) 69360 




Accommodates most makes of 80-character printers 
_ including ■ EPSON MX80 ■ MICROLINE 80 

Send coupon or telephone for details. 


Advanced Resources. St. Gabriels, Much Birch, Hereford HR2 8HY. 
Telephone: (0981) 540 262 

Please send leaflet and order form for the Advanced Printer Stand. 

Name:--- 

Address:__ 


State Printer Model- 


PCW 3/84 


Patents Pending. 

■ Stands neatly on a desk top. ■ Printout stacks tidily in the 
tray. ■ Supply paper locates underneath the printer - can 
stay in its carton for convenience. ■ Sturdy design, brandy 
white finish only. ■ Discounts for multiple orders. 


QX10 


EPSON 


Concordia the experts 


COMPLETE BUSINESS COMPUTER 
INSTALLED FOR UNDER £2,000 


Yes a complete system, Printer, Computer and programs for 
Accounting Spreadsheet and Wordprocessing. We supply spare 
disks, paper, dust covers, we even train your staff. Epson high quality 
equipment, Peachtree high quality programs (Peachtext, Mail list, 
Peachcalc) and Concordia expert help, an unbeatable combination to 
get you started. The simple to use QX 10. Ideal for the first time user, 
it also has the power and facilities to satisfy the most demanding 
expert. The price includes CP/M, MFBASIC twin double sided double 
density disk units, high resolution VDU, 192K RAM, a music 
generator and interfaces for RS232, Centronic parallel, and a light 
pen. Of course the QX 10 has 16 Bit precision, High resolution 
graphics, keyboard graphics, and many function keys. It also gives 
you 16 type faces to choose from and they all print out on the Epson 
printer. This package is really complete, no extras to buy, we even 
supply the 13 amp plugs. All you have to do is write the cheque (The 
price £1999 plus vat). 

This could be the best investment you have ever made. 

RING 01-337 4541 NOW. 


Concordia (Est 1971), give aftersales support 


6 CENTRAL ROAD, WORCESTER PARK, SURREY KT4 8HZ 
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MODULAR COMPUTER SYSTEM 


CPU 

Central Processor Unit 

64k Dynamic ram 
Full memory mapping 
2 Fully programmable serial 
channels (RS232) 

Parallel keyboard port 
16 parallel I/O lines 
Uses SIO and CTC 
Full interrupt control 

Complete B & T £230 


VFC 

Video/Floppy Controller 

80 col. by 25 line display 
On board disk controller 
Parallel keyboard port 
Video switch option 


CompleteB&T £214 

Video only B & T £110 

Floppy only B & T £115 

Kits available POA 


RAM 

Dynamic Ram Board 

64k-256k On board 
32k/64k Paging or full 
memory mapping 

64k Built and tested £150 

256k Built and tested £285 

Kits available POA 


MPI 

Multi Purpose Interface 

Mix 87573" Disk drives 
SASI/Winchester interface 
Programmable RS232 channel 
Programmable RS485 
high-speed multidrop serial l/F 
Uses SIO and CTC 

CompleteB&T £185 

FDC & SASI only B & T £145 


DISK DRIVES 

Boxed TEACs complete with 


PSU and all leads etc 
Single 55F (1Mb) £344 

Dual 55Fs (1Mb) £569 

Bare TEAC55F (1Mb) POA 

5Mb Winchester Sys £1350 

Larger Winchesters POA 

PRINTERS 

Epson RX80/FX80/FX100 POA 
OKI Microline 82A/83A POA 

Shinwa CP80 POA 

CI-300 Line Printer POA 

Brother HR15/HR25 POA 

NEC Spinwriter POA 

QUME11 POA 


24 hour lead time on most 
peripherals 


MAPCOM 

Complete computer system 
4 Meg Z80A 

64k Ram expandable to 1 Mb 
Twin TEAC 1 Mb Disk drives 
Integral 12" green screen 
80 col, by 25 line display 
Programmable keyboard 
Runs under CP/M 2.2 and the 
new CP/M Plus (CP/M 3) 

4 spare expansion slots 
Winchesters available 

MAPCOM + CP/M 2.2 £1760 
MAPCOM + CP/M Plus £2192 
(Includes 256k RAM card) 
MAPCOM+CP/M 2.2+Winc 
POA 

HOBBYIST STARTER PACK 

Includes CP/M & MAPPEN 

£999 

Ring now for full details 


MONITORS 

Philips 12" green £86.50 
Microvitek 14" Colour £250 
Novex 14" Colour £230 

SUNDRIES 

6 Slot card frame ass £60 

6 Slot backplane £8 

Switch mode PSU £75 
8 Bit ascii keyboard £99 
77 Way edge connector £4.30 
Box 10 5'/4" DSDD £22 
Box Dysan 204-2D 96tpi £51 

SOFTWARE 

CP/M 2.2 £110 

CP/M Plus (CP/M 3) £257 


MAPDOS (Nascom + VFC) 

£40 

MAPPEN CP/M word proc.£50 
MAPPEN Maxifile ov.lay £20 
MAPPEN Spooler ov.lay £20 


Wordstar £295 

Mailmerge £145 

Spellstar £145 

Datastar £175 

Infostar £295 

Supercalc £125 

Supercalc II £199 

dBase II £438 

Cardbox £155 

C Basic £110 

Basic 80 £241 

Basic Compiler £272 

Macro 80 £138 

Zsid £74 

and many more 

BUSINESS SOFTWARE 

Sales invoicing £249 

Sales ledger £249 

Purchase ledger £249 

Nominal ledger £249 

Stock system £249 

and others 


All prices exclude postage, packing and VAT 
Dealer and OEM enquiries welcome 

MAP 80 Systems Ltd. 

1 Windsor Street, Chertsey, Surrey 
Tel: Chertsey (09328) 64663 

Or call in and see us at the Chertsey Computer Centre 


Tice 'BCocklumd 

The most advanced text/graphics printer card yet 
produced for the Apple ] [ & He. 

45 easy to use Text/Graphics commands makes 
The Blackboard' the most powerful printer card for 
the EPSON printer range and the Apple DMP. 

Graphics Features 

* Independent scaling of X & Y axis. 

* Y axis by up to 8 times, X by up to 5. 

* Special command to give 1:1 scaling on Epson FX 
series (print square squares and round circles!). 

* Dump Page 1 Page 2 or 3 mixtures of both (AND, OR, 

* E0R) - 

* Exclusive pre & post shading feature give grey 
background. 

* Plus the usual features of Inverse, Rotated & double 
size. 

* Over 700 different ways of printing just one HIRES 
screen. 

Text Features 

° * Easily Set Left/Right Margin, line length, form length. 

* Automatic word wrap. 

* Exclusive option automatically substitutes £'s for $ # s. 

* Text screen dump works from any language. 

* Fully supports Pascal, CP/M and all 80 column cards. 

* Single, Double or no line spacing. 

* Select international character sets and alternate fonts. 

For Programmers 

* Hex dump mode shows exactly what is being sent to 
the printer. 

* Transparent mode lets any character through to the 
printer. 

* RAM option lets you program The Blackboard 
yourself. 

* Mask or set high bit. 

Price £99.00 plus VAT 


Epson FX-80/100 Editor 

(Version 1.2) 

The FX-80 editor provides the ability to create character 
sets, or modify existing ones, and then download them to 
the printer. Several character sets are provided on the 
disk. Unlike using the printers graphic mode to print 
different characters, these replace the standard set and 
thus can be used in normal text printing. 

Hardware requirements 

The minimum requirements for the FX-80/100 editor 
are a 48k Apple ] [+ or Apple He, with a DOS 3.3 disk 
drive and, of course, an Epson FX-80 (or FX-100) 
printer with a parallel interface card in slot 1. 


£19.95 +VAT 



computer centre limited 


L.V.E. Building, 9 Jarrom Street, Leicester LE2 7DH 
Telephone: 0533 556268 


260 PCW 











NETWORK NEWS 










Peter Tootijlgjyes hjs summaiy^fwhafs hagpemnci in tjie 

tejejihone networking world. 




V 


A/ew UK bulletin boards 

CBBS systems 

There are a couple of new CBBS 
systems to report this month. CBBS is 
popular partly because of its low cost 
(around £50) and the fact that it runs on 
CP/M systems. Of course, there's no 
such thing as a standard CP/M system, 
especially when it comes to the RS232 
ports, and CBBS has to be configured to 
suit your particular machine. However, 
I understand that this is not too difficult. 
More details are available from CBBS- 
NE. 

The new CBBS systems and their 
numbers are:- 

CBBS-SW, 24 hours a day, tel: (0626) 
890 014 

CBBS-Helsinki (system times un¬ 
known), tel: 010 358 0 722 272 

BASUG 

BASUG, the British Apple Systems 
Users Group, is planning to start a 
bulletin board, running on an Apple. 
This will be the first Apple BBS in the 
UK, which is perhaps somewhat sur¬ 
prising as Apples and TRS-80s domin¬ 
ate the bulletin board scene in North 
America. The BASUG board should be 
running by the time you read this. The 
telephone number is (0742) 667 983. 
The system times are initially to be 6pm 
until midnight. 

Foreign bulletin boards 

Here are a few numbers of systems a bit 
further afield for those of you with 
adventurous natures, and/or bottom¬ 
less telephone money boxes! These are 
in Australia and South Africa, and are 
presented courtesy of CBBS-NE.:- 
Australia 

MICOM CBBS Melbourne, tel: 010 61 3 
762 5088 

RCPM Telecom/Microlab, tel: 010 61 2 
663 0138 

Mi Computer club, Sydney, tel: 010 61 2 
662 1686 

Software Tools, Sydney, tel: 010 61 2 


997 1836 

Sorcerer Users, Melbourne, tel: 010 61 
3 836 4616 

South Africa 

Connection 80 Cape Town, tel: 010 27 
21 457 750 

Ape Computer Club, Cape Town, tel: 
0102721 215363 

Connection 80 Johannesburg, tel: 010 
27 11 834 5135 
Durban, tel: 010 27 31 66 356 
Johannesburg, tel: 010 27 11 642 3722 

Commercial networks 

Afurthercommercial network has been 
brought to my attention. ADP Network 
Services operate an international pack¬ 
et switching network which includes 
such things as electronic mail, bulletin 
board facilities and a database system 
containing information on companies, 
economic indicators and the like. Other 
features include videotex services and 
facilities for information providers 
(similar to those provided by Prestel). 
Mainframe processing power is also 
available with a wide range of lan¬ 
guages and there is a text management 
system. 

Local call access is available for 
standard (V21) and Prestel type modes 
in 12 UK cities. Costs for the Mailbox 
service are around £3 per month per 
mailbox, plus £8 per hour of online 
access time. For more details contact:- 
ADP Network Services Ltd 
204 Gt Portland Street 
London WIN 5HA 
Tel: (01)388 1912 

RS232 interface for 
Oric-1 

Modular Concept Peripherals has laun¬ 
ched an RS232 interface for the Oric-1. It 
will handle a variety of baud rates and 
some software is included. The inter¬ 
face connects to the Oric expansion 
port, and the connector is carried 
through to enable other devices to be 


connected at the same time. The price is 
£31.50. For more details contact:- 
Modular Concept Peripherals 
13 High Street 
Clydach 

Swansea SA6 5LF 
Tel: (0792)844 465 

Network jargon 

This month we have some information 
about the more common modem stan¬ 
dards used for data communications 
on 'dial up' lines as opposed to special 
high quality leased lines for high speed 
data transfer. The most common mod¬ 
em standard is the 300 baud CCITT V21 
standard used among others by bulle¬ 
tin boards and mainframe computers 
that operate as timesharing systems 
(used by telephone from terminals, not 
so common now that micros are so 
cheap and powerful). 

The next most common is the Prestel 
standard, which is really a subset of the 
V23 standard. These are both 'asyn¬ 
chronous'which meansthatthere is no 
timing signal sent by the modem. The 
timing information isderivedfrom start 
and stop bits at the beginning and end 
of each character, and the time between 
each character is not important. 

Another, less common, standard is 
the CCITT V22, which is a 1200 baud full 
duplex standard. This was developed 
using synchronous techniques (the 
modem actually sends data in strictly 
timed blocks with timing information 
being transmitted as well), although it 
still communicates with the terminal in 
the same asynchronous way as the 
other two types. 

There are many other standards in 
use but these tend to be in commercial 
applications with mainframes, leased 
lines and the like, and are unlikely to be 
encountered except in larger com¬ 
panies with DP departments. The 
American Bell equivalents are also 
given in the following tables, together 
with some indication of the compati¬ 
bility. 


CCITT Modem Recommendations 

CCITT 

Reference 

BT Datel 
Service 

Bell Ref. 

Compatible? 
with CCITT 

Speed 

Bits/sec 

Format: 
Asynchronous 
or synchronous 

Full/Half 

Duplex 

0-300 

A 

Full 

V21 

200 

103 

No 

1200 

A&S 

H/F 

V22 

1200 

212A 


Yes at 

2400 



V22bis 

— 



1200b/s 

1200 

A 

Half 

V23 

600 

202 


Sometimes 

1200/75 

A 

Full* 

V23 

600 





* The Prestel 1200/75 type of service is sometimes referred to as 'asymmetric duplex'. 
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Modem Operating Frequencies 


Modem Type 


Speed 

(Bit/s) 


Duplex 


Transmit 
Frequency 
0 1 

Hz Hz 


Receive 
Frequency 
0 1 

Hz Hz 


Answer 

Tone 

Freq 

Hz 


CCITT V.21 Orig 

^300 

Full 

1180 

980 

1850 

1650 

— 

CCITT V.21 Ans 

^300 

Full 

1850 

1650 

1180 

980 

2100 

CCITT V.23 Model 

600 

Half 

1700 

1300 

1700 

1300 

2100 

CCITT V.23 Mode 2 

1200 

Half 

2100 

1300 

2100 

1300 

2100 

CCITT V.23 Back 

75 

— 

450 

390 

450 

390 

— 

Bell 103 Orig 

*5300 

Full 

1070 

1270 

2025 

2225 

— 

Bell 103 Ans 

^300 

Full 

2025 

2225 

1070 

1270 

2225 

Bell 202* 

1200 

Half 

2200 

1200 

2200 

1200 

2025 


* Bell 202 has no back channel as such, only a 5 bit/sec on/off signal (387Hz = on , 
no signal = off) used for handshaking. (CCITT V22 & Bell 212A do not use single 
frequencies like these and cannot be simply included in such a table.) 


UKsystemsrunby 
commercial organisations, 
which are free at least in 
part: 

DISTELTel: (01)6791888. 
Run by Display Electronics 
(newand surplus electronic 
and computer equipment, 
components, etc). The 
system provides information 
about stock lines, credit card 
sales, and some message 
facilities. 300 baud only at 
present. Cost: free. 24 hours. 
REWTEL. Tel: (0272) 236628. 
Run by Radio and Electronics 
World, the publishing side of 
Ambitfelectronics 
components suppliers). 
Information on stock lines, 
some message facilities, 
credit card sales; the latter 
onlyforsubscribers. 300 
baud only at present. Cost: 
limited areas free, remainder 
£10pa.24hours. 

MAPTEL. Tel: (0702) 552941. 
Run by Maplin (electronic 
componentsand micro¬ 
computers). Provides 
information on stock levels, 
credit card sales to existing 
customers only. 300 baud 
only. Cost: free. 24 hours. 

Subscriber commercial 
systemsintheUK: 

PRESTEL. Subscribers only: 
Prestel consists of a database 
madeupof individual pages 
provided by many different 
organisations (not by Prestel 
itself). 1200/75 baud service 
at local call ratesfora large 
percentage of potential 
users. 300 baud service on 
London telephone number 
only,atpresent. Cost: 
domestic subscribers £5 per 
quarterandnotimecharges 
outside peak periods, 80 per 
cent of pages are free. 
Businessusers: £15per 
quarterand5p/minuteupto 


6pmand Saturday 
mornings, no time charges 
outside these hours (time 
charges also apply to 
domestic users). 

Information: tel: Freefone 
2296. 

MICRONET 800. An 

organisation providing 
information within the 
Prestel databasespecifically 
aimed at microcomputer 
users. Service details as 
Prestel Cost: £50-£75joining 
fee (covers acoustic coupler 
andsoftware—fora limited 
range of machines at 
present) and £8 per quarter 
ontopof normal Prestel 
charges. Information: 
Micronet800,8Herbal Hill, 
London EC1R 5JB.Tel: (01) 
8373699. 

Subscriber business 
systemsintheUK: 

Commercial systems aimed 
atbusinessusers: 

TELECOM GOLD. Info from : 
Julie Ireland, 42 Weston 


Street, London SE1 3QD.Tel: 
(01)4036777. 

COMET. Message handling 
systemgiving userfacilities 
for leaving and retrieving 
messages: costs£30 per 
month. Info from: John 
Douglas, BLSystems 
Limited, Grosvenor House, 
ProspectHill, Redditch, 
Worcs.Tel: (0527)28515. 

UK networks: 

CBBS North East . . .Tel: 
(0207) 543555. Hours: 
2.30pm-9amdaily. Hours: 
midnight-8.30am Bell (US) 
standards. 

Mailbox-80, Stourport . . . 

Tel: (0384)635336*. Hours: 
6pm-8am daily (ring-back 
system). 

Forum-80Hull .. .(Forum-80 
HQ)Tel: (0482)859169. 
International electronic mail, 
libraryforup/down loading. 
Forum-80UsersGroup, PET 
Userssection shopping list 
system. Hours: Tues/Thurs 
7-10pm; Sat/Sun 1-10pm; 
nights, midnight-8am, US 
(Bell 103)standards. 


Forum-80London . . .Tel: 
(0119022546. Electronic 
mail, library for down¬ 
loading. Hours: 7-10pm 
weekdays; midday-10pm 
weekends. Ring andaskfor 
Forum-80. 


CBBS London . . .Tel: (01) 
3992136. Facilities: 
electronic mail, program 
downloading. Hours: Sun 
5-10pm. 

Forum-80Milton . . .(TRS-80 
Users G roup 80-Nett) Tel: 
(0908) 613004. Electronic 
mail, library, newsletter, 
TRS-80information system. 
Hours: any reasonable time. 

Mailbox-80 Liverpool . . . 

Tel: (051)4288924. 

Electronic mail, down¬ 
loading, TRS-80 information. 
Hours: 24hoursdaily. 

TBBS,London .. .Tel: (01) 
3489400. Hours: daily 
9am-7am. 

Note: Estelle. Tel: (0279) 
443511 V21 (Datel 200); 
(0279)441188(Datel 600); 
(0279)441222(Datel 1200). 
For customers of STC 
ElectronicServices. Office 
hoursonly. 

Southern BBS. Tel: (0243) 

511077. Messages, down¬ 
loading. Hours: 8pm-2am 
daily (ring-back system). 

*Ring-back system—dial the 
number, let phone ring once 
andthen ring back. 


American/Canadian networks 



TYPE 

SYSTEM NAME 

NUMBER 

NOTES 

Forum 80 

HQ System 

0101.816-8617040 


CBBS 

HQ System 

0101.312-5458086 


FBBS 

HQ System 

0101.312-6778514 


ABBS 

Ottowa, Ontario 

0101.613-7252243 


ABBS 

HQ system 

0101.703-2552192 


MABBS 

Fort Walton Beach 

0101.904-8621072 


Bull-80 

Alabama 

0101.205-4920373 


Conn-80 

ColourComputer 

0101.212-4413755 

colour graphics for TRS-80 

Colour 

European networks 



ELFA 

ABC-MONITOR 

Sweden 

010.4687300706 

Halfduplex 

ABC-Banken 

Halmstadt,Sweden 010.4635110771 


ABC- 

ABCCIubof 

010.468801523 

Passwords required 

MONITOR 

Sweden 



CBBS 

Gothenburg, 

010.4631292160 

75/1200 baud 


Sweden* 

010.4631690754 

300 baud 

* After receiving the tone and connecting your modem, 

eithertype <C/R> or type: 

<COMC/R>. The system then asksfora password which is: 'ebbs' insmall letters !! If you 
only get '>' when you dial up, the system needs resetting and you type <l> C/R. 
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If you’ve 

invested in an IBM PC 
XT or an IBM PC 
expansion unit, you’re 
probably doing 
important things with 
your computer. Office 
work, lots of word 
processing or 
spreadsheets, even 
your whole 
company’s accounts. 

Well done. 

Now may we 
suggest that you 
think ahead to the unthinkable. Your hard disk may never 
crash and destroy all its files. Or you may never have a 
power failure right in the middle of a critical operation. Or 
human error may never intervene to erase vital 
information in a single careless flash. Buf they may[ 

That’s; why we’ve introduced the Sysgen Image. It lets you 
back up all your data — your entire hard disk — on a 
handy little tape cassette, in about five minutes. You can 
also back up and restore individual files and groups of 
files for even greater flexibility. 


It’s simply 

insurance against the 
unlikely event that 
you’ll lose vital data 
from your XT’s hard 
disk. If you can 
imagine what would 
happen if you 
somehow lost all your 
letters, cashflows, 
invoices, and 
addresses, we’re sure 
you’ll agree that at 
£899 the Image is very 
inexpensive insurance. 

Ask your local IBM Personal Computer dealer for a 
demonstration. If he hasn’t got an Image in stock yet, ask 
him to phone Bonsai. Or if you’re in London, give us a ring 
to arrange a demo at our own showrooms. 

Either way, don’t wait until your first loss of data 
before buying your Image backup. 



MICROCOMPUTER SYSTEMS 
FOR PEOPLE IN BUSINESS. 


BONSAI 

INTRODUCES THE 



£ 




TAPE BACK UP 

for your IBM 
Personal Computer XT 



The Sysgen Image is a product of Sysgen Inc. distributed in the UfCby Bonsai Ltd, IBM. 

IBM Personal Computer, and IBM PC XT are trademarks of International Business Machines Corp. 
Price quoted is Bonsai’s own retail price, exclusive of VAT. 

© Copyright Bonsaj Ltd 1983. 


IBM Authorised Dealer 


Bonsai Limited 
112-116 New Oxford Street 
London WC1A 1HJ 
01-5800902 


SYSGEN 

•INCORPORATE D • 

Sole UK Distributor. 
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Pulsar, the 16-bit business software which became a best seller on the Sirius 1 
microcomputer is now available for IBM PC users. Already over 10,000 
Pulsar systems have been sold, bringing the benefits of true 16-bit 
computing to multinational companies, small businesses and 
institutions throughout the UK. 

Pulsar Blue is an integrated range of commercial 
accounting, office systems, planning and modelling software 
from ACT bringing a new dimension to personal computing. 
Pulsar Blue is powerful, but friendly. Help routines, concise 
documentation and simple menus built in to the programs 
ensure that first time users can quickly familiarise themselves with 
even the most sophisticated systems. This combination of user 
friendliness and powerful processing has made Pulsar the most 
successful 16-bit business software in the country. And its available 
from IBM dealers now. 

Pulsar Blue - a gift from heaven for IBM users. 


For more information on 
Pulsar Blue for the IBM PC 
clip the coupon and return to 

ACT (Pulsar) Ltd 

Freepost 

Birmingham B161BR 
or call 021-455 7000 


The Pulsar Blue Range 

d Graph 1 " 1 

£195 

Sales Ledger 

£195 

MicroModeller ,m 

£595 

Purchase Ledger 

£195 

Mars ,m 

£395 

Nominal Ledger 

£195 

SuperCalc 2 ,m 

£195 

Payroll * 

£195 

SuperCalc 3 ,m 

£295 

Stock Control 

£195 

(graphics spreadsheet) 

Invoicing 

£195 

Multiplan ,m 

£195 

Data Analysis 

£195 

Wordstar" 11 

£295 

Informer Database 

£295 

MailMerge"" 

£95 

d Base IP m 

£395 

SuperWriter"" 

£295 


Please send me * 


m 

details of Pulsar Blue - 


# 

business software 

^ I 

/ 

for the IBM user. 

\l 

t Please state make of Micro 

VO 


f currently used 

^ Name_ 

^ Position 
^ Company 
% Address 
\ 


Vjel 


indicates registered trade mark. Ownership details on request. All prices exclude VAT. 














Dyneen | 
Daisies with perfect 
--\ characters 


T HE DYNEER DW16-pictured above-offers 

Daisy-Wheel-Perfect print at a price you’ll find difficult to 
believe. 

With a print speed of 16 cps (Shannon Text at 14 cps), the 
DW16 features bi-directio/ial printing up to 10 inches wide on 
12 inch (max) paper, and offers a choice of tractor or friction 
feed systems. 

If you need higher performance, the DW20 and DW36 offer 
maximum print speeds of 20 cps and 36 cps respectively, 
printing up to 13.2 inches wide on 17 inch (max) paper. Plus an 


optional automatic cut-sheet feeder for users needing 
maximum correspondence throughput. 

But whatever the print speed, every Dyneer Daisy is built 
to the most stringent engineering standards and is compatible 
with most popular word-processing packages. And all feature 
the Dyneer Hallmarks: Quality, Reliability and Unbeatable 
Price/Performance. 

Ring us for details and you’ll have to agree we’re right. 
Printers of perfect characters - and at prices you’ll hardly 
credit. 



X-DATA LIMITED,750 DEAL AVENUE,SLOUGH TRADING ESTATE,SLOUGH, BERKS SL1 4SH TEL: SLOUGH (0753)72331 


a 


Dyneer 


company 
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THE CHEAPEST 
IN THE WORLD? 

apple II COMPATIBLE 

48 K 

Numeric Keypad 
Upper/Lower case 


INC. FREIGHT 
TO LONDON 

MONEY-BACK GUARANTEE 

DISKDRIVES.£159 

CARDS FROM.£25 

JOYSTICK.£8 

FAN.£15 

SOFTWARE ETC ETC 

PO Box 147, Jeddah 
Saudi Arabia. Tel. 660 4212 
Telex 402 276 ATORAM SJ 

UK INFORMATION CENTRE 

01-724 0201 
0923 771 306 







TRANSFORMS THE C04COORE 64 
INTO A FULL-FEATURED AND 
PROFESSIONAL DATABASE 
system! with UP TO 1000 
CHARACTERS PER RECORD ON UP 
TO 4 SCREENS... AND UP TO 
128 ITEMS PER RECORD, 
DEFINABLE AS KEY, TEXT, 

MJF€RIC, CONSTANT, RESULT OR DATE... IN FILES OF UP TO 16m CHARACTERS* 

SuperBase even has spreadsheet and calculator capability, calendar 

FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENU-DRIVEN AND 
PROGRAM OPTIONS, SORTING/SEARCHING, FULLY DEFINABLE OUTPUTS... SUPERBASE 64 
IS ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! SUPPLIED ON CBM 1541 DISK 
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL. EX-STOCK NCW* 

#0UR PRICE ONLY 3>9-pa5 £88! 


VIZAWRITE 64 


NOW AVAILABLE ON CARTRIDGE. 

VIZAWRITE 64 is A HIGH- 
PERFORMANCE, LOW-COST WORD 
PROCESSOR, WITH ON-SCREEN 
FORMATTING, THAT TAKES FULL ADVANTAGE OF THE 64' S COLOUR, GRAPHICS AND 
MEMORY FEATURES... AND SUPPORTS VIRTUALLY ANY PRINTER? WITH A COMPREHENSIVE 
AND EASY-TO-FOLLOW USER MANUAL, VIZAWRITE OFFERS THE ULTIMATE IN PERSONAL 
COMPUTER WORD PROCESSING? ALSO AVAILABLE ON DISK (OUR PRICE CJMC £68'), 
OR COMBINED WITH VlZASPELL (OUR PRICE £85'). 

#0UR PRICE ONLY Z89r*5L £75! 


cTWaste/'’ 64; 


MASTER 64 is A totally new 
CONCEPT... A COPLETE PROGRAM 

development package, that's 
AVAILABLE NCW FOR THE CBM 64 
MASTER HAS 85 new commands... and BASIC IV too! PLUS programmer's toolkit, 
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED DISK ACCESS, SCREEN MANAGEMENT, 
USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 22-PLACE ARITHMETIC, DATE 
CONTROL, STRING FUNCTIONS, DISK DATA COMPRESSION, SCREEN PLOTTING, SCREEN 
DUMP, AND MORE... IN FACT EVERYTHING YOU NEED TO PROGRAM YOUR 64 TO TOP 
PROFESSIONAL STANDARDS? (SCREEN MANAGEMENT, TOOLKIT, HI-RES GRAPHICS AND 
DOS SUPPORT ARE AVAILABLE SEPARATELY ON CARTRIDGE - £49.50). MASTER IS ALSO 
available for CBM 700 (£339.25) and CBM 4032/8032/8096 (£3#9?35 £225') 

♦ SPECIAL OFFER PRICE £115! 

These are just some of our fine software products for commodore computers 

PLEASE TELEPHONE OR WRITE FOR FREE DATA SHEETS? PRICES SHOWN INCLUDE 15% VAT 
AND ARE CORRECT AT TIM€ OF GOING TO PRESS. ORDER BY POST/TELEPHONE/PRESTEL, 
USING CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL ORDER. TELEPHONE 01-546-7256 
FOR SAME-DAY DESPATCH! post free except on credit/overseas orders. (REF A25) 

Caica Software 

LAKESIDE HOUSE. KINGSTON HILL. SURREY KT2 7QT TEL 01-546-7256 
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FORTUNE 


CONCEPT COMPUTE 

445 HACKNEY ROAD LONDON I 
TELEPHONE: 01 7291800 
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SERVICE AND EXPERTISE 
Every Xitan dealer is backed by Xitan’s service and 
expertise, so that you can buy with confidence. 
Established dealers interested in becoming registered 
Xitan Software Dealers are invited to write or phone 
for full details. 


NATIONWIDE DISTRIBUTION 

Xitan Ltd. are long-established software distributors, 

maintaining close links with the principal 

U.S. software houses and supplying a nationwide 

network of approved dealers: whatever your software 

requirements, particularly in the professional sector, 

it makes sense to talk to a Xitan dealer. 


SCOTLAND 


NORTHERN ENGLAND LONDON & THE SOUTH 


GRANITE CHIPS 

21 Bon Accord Street 
ABERDEEN AB1 2EA 
Tel: 0224 22520 

BYTESHOP (GLASGOW) LTD 

266 Vincent Street 
GLASGOW G2 
Tel: 041 221 8202 

COMPUTER SERVICES 
(SCOTLAND) LTD 

89/90 Westlaw Place 
Whitehill Industrial Estate 
GLENROTHES, Fife 
Tel: 0592 773710 


IRELAND 

CARDIAC SERVICES CO. 

95a Finaghy Road South 
BELFAST 

N. Ireland BT10 0BY 
Tel: 0232 625566 


MIDLANDS 

4B MICROCENTRES LTD 

North Bar 
BANBURY 
Oxon OX16 0TF 
Tel: 0295 67551/2 

BYTESHOP (BIRMINGHAM) LTD 

94/96 Hurst Street 
BIRMINGHAM 
West Midlands B5 4TD 
Tel: 021 622 3165 

PLUME COMPUTER 
SERVICES LTD 

11 Newarke Street 
LEICESTER LEI 5SS 
Tel: 0533 559711 

MARKET LOGIC LTD 

Lower Weaven 
LITTLE DEWCHURCH 
Hereford HR2 6QB 
Tel: 0432 70456/7 

BASIC COMPUTERS AND 
SYSTEMS LTD 

72 Kingsthorpe Hollow 
NORTHAMPTON 
Tel: 0604 710740 

BYTESHOP (NOTTINGHAM) LTD 

92A Upper Parliament Street 
NOTTINGHAM 
Notts NG1 6LF 
Tel: 0602 40576 


WESTERN COMPUTERS LTD 

Blackpool Airport 
BLACKPOOL, Lancs 
Tel: 0253 404676 

ENTERPRISE SOFTWARE 
PRODUCTS LTD 

158 Nantwich Road 
CREWE Cheshire 
Tel 0270 215984 

REAL-TIME COMPUTER 
SYSTEMS LTD 

28-32 M il Street 
CREWE, Cheshire CW2 7AN 
Tel: 0270 256142 

HOLDENE 

Bray House 
Leicester Place 
LEEDS 

Tel: 0532 459459 

COMPUTER GRAPHICS 
WORKSHOP 

38 Ullett Road 
LIVERPOOL 17 
Tel: 051 733 9604 

KBS COMPUTER SERVICES 

State Insurance Bldg. 

14 Dale Street 
LIVERPOOL L2 4TH 
Tel: 051 236 8333 

BYTESHOP (MANCHESTER) LTD 

11 Gateway House 
Piccadilly Station Approach 
MANCHESTER 
Tel: 061 236 4737 

ASET LTD 

24 Princes Street 
Southport 

MERSEYSIDE PR8 1EQ 
Tel: 0704 43008 

DATA SYSTEMS CONSULTANTS 

Unit 10, Enterprise Workshops 

Albion Row 

Byker 

NEWCASTLE UPON TYNE 
Tel: 0632 654280 

COMPUTENTIAL 

18 Woodlands Drive 
Brooklartds 

SALE. Cheshire M33 3PQ 
Tel: 061 973 1758 

THOMSON COMPUTER SERVICES 

56 Micklegate 
YORK 

N Yorks YOI ILF 
Tel: 0904 35633 


PROTON COMPUTER 
SERVICES LTD 

2 Woodlands Drive 
BEACONSFIELD 
Bucks HP9 1JY 
Tel: 04946 4910 

BASYS LTD. 

191-195 Shenley Road 
BOREHAMWOOD 
Herts WD6 1 AW 
Tel: 01 953 7303 

IMAGO COMPUTERS LTD 

4 Berkeley Square 
Clifton 

BRISTOL BS8 1HJ 
Tel: 0272 213405/6 

JOHNSON MICROCOMPUTERS 

75/79 Park Street 
CAMBERLEY 
Surrey GU15 3XE 
Tel: 0276 20446 

DATAVIEW SYSTEMS LTD 

Portreeves House 
East Bay, COLCHESTER 
Essex COI 2XB 
Tel: 0206 865835 

TLR SOFTWARE LTD 

76a Woodbridge Road 
GUILDFORD 
Surrey GUI 4QH 
Tel: 0483 505275 

MICROTEK 

15 Lower Brook Street 
IPSWICH. Suffolk 
Tel: 0473 50152 

ALBION COMPUTER CO. LTD 

79-83 Great Portland Street 
LONDON W1 
Tel: 01 580 9611 

BYTESHOP (LONDON) LTD 

324 Euston Road 
LONDON NW1 3BG 
Tel: 01 387 0505 

JAROGATE LTD 

197-213 Lyham Road 
Brixton 

LONDON SW2 
Tel: 01 671 6321 


MAGITECH LTD 

219 Regent Street 
LONDON W1 
Tel: 01 625 5534 

NORDEN TECHNICAL 
COMPUTER SYSTEMS LTD 

(Construction industry) 

37-41 Bedford Row 
LONDON WC1R 4LF 
Tel: 01 242 8546 

SMALL TURNKEY SYSTEMS 

31 Parolies Road 
Upper Holloway 
LONDON N19 3RE 
Tel: 01 272 3530 

TOUCHSTONE COMPUTERS LTD 

319 City Road 
LONDON EC1V 1LJ 
Tel: 01 278 5708 

4C’s LTD 

PO Box 24, Denmark Sreet 
MAIDENHEAD 
Berks SL6 6RZ 
Tel: 0628 34562 

ROUNDHILL COMPUTER 
SYSTEMS LTD 

Axholme, London Road 
MARLBOROUGH, Wiltshire 
Tel: 0672 54675 

TELESYSTEMS LTD 

The Geans 
3 Wycombe Road 
PRESTWOOD 
Bucks HP16 0NZ 
Tel: 02406 6365 

BYTESHOP(SOUTHAMPTON) 
LTD 

23 Cumberland Place 
SOUTHAMPTON 
Hants SOI 2BB 
Tel: 0703 334711 

LUX COMPUTER SERVICES 

Colonial Way 
WATFORD 
Herts WD2 4AT 
Tel: 0923 47367 

ELECTRONIC REVOLUTION LTD 

1 Colonnade House 
High Street 
WORTHING 
West Sussex BN 11 1NZ 
Tel: 0903 212011 


N.B Although most products are available off the shelf, not all dealers 

carry the complete range, and some may specialize in turnkey systems While every effort has been made to ensure the accuracy of the 
rather than retailing individual products. Also, some dealers may carry information provided, Xitan are unable to accept any responsibility for 

other software not supplied by Xitan. errors. 

































CP/M-801 

CP/M-86 

PC DOS | 

MS DOS| 

Business Systems. 






Financial Planning. 






Accounting 






Accounting Plus 

Mediatech 

■ 

• 



CalcStar 

MicroPro 

■ 


* 


Datebook 

Digital Marketing 

■ 




Easy Planner 

IUS 



* 


Milestone 

Digital Marketing 

■ 

• 



Multiplan 

Microsoft 

■ 



▲ 

Pertmaster 

Abtex 

■ 




PlanStar 

MicroPro 

■ 


* 


Satellite 

Mediatech 

■ 

• 



SuperCalc 

Sorcim 

■ 

• 

* 


SuperCalc 2 

Sorcim 

■ 

• 

* 


SuperCalc 3 

Sorcim 



* 


Communications 






BSTAM 

Byrom Software 

■ 

• 

* 

A 

BSTMS 

Byrom Software 

■ 




Data Bases And File 






Management Systems 






Cardbox 

Caxton 

■ 


* 


DataStar 

MicroPro 

■ 

• 

* 


dBase II 

Ashton Tate 

■ 

• 

* 

A 

EasyFiler 

IUS 



* 


EasyMailer II 

IUS 



* 


Friday! 

Ashton Tate 

■ 


* 

A 

InfoStar 

MicroPro 

■ 

• 

* 


Personal Pearl 

Pearl Software 

■ 

• 

* 


ReportStar 

MicroPro 

■ 


* 


Graphics 






dGRAPH (for dBASE II) 

Fox & Geller 

■ 


* 


DR GRAPH 

Digital Research 


• 



Fastgraphs 

Innovative Software 



* 


GSX 

Digital Research 

■ 

• 



Languages 






BASIC Compiler 

Microsoft 

■ 



A 

BASIC Interpreter 

Microsoft 

■ 



A 

BaZic 

MicroMike^ 

■ 




Business BASIC 

Microsoft 




A 

CBASIC 

Digital Research 

■ 

• 



CBASIC Compiler 

Digital Research 

■ 

• 

* 


C Compiler 

Digital Research 


• 

* 


CIS COBOL 

MicroFocus 

■ 

• 



COBOL 

Microsoft 

■ 



A 

DR LOGO 

Digital Research 


• 



Eco - C 

Ecosoft 

■ 




FORTRAN 

Microsoft 

■ 



A 

Level II COBOL 

MicroFocus 

■ 

• 

* 

A 

MS-Pascal 

Microsoft 




A 

muLISP/muSTAR 

Microsoft 

■ 




mu/MATH/muSIMP 

Microsoft 

■ 




Pascal/MT* 

Digital Research 

■ 

• 

* 


Personal BASIC 

Digital Research 


• 



PL/I 

Digital Research 

■ 

• 

* 


Pro-FORTRAN 

Prospero 

■ 




Pro-Pascal 

Prospero 

■ 

• 

* 

A 

XBASIC 

Xitan 

■ 

• 



Operating Systems 






Concurrent CP/M - 86 

Digital Research 


• 



Concurrent CP/M - 86 (IBM PC) 

Digital Research 


• 



CP/M 

Digital Research 

■ 

• 



CP/M-86 (IBM PC) 

Digital Research 


• 



CP/M Plus 

Digital Research 

■ 

• 



CP/NET 

Digital Research 

■ 




MP/M 

Digital Research 

■ 

• 




LARGE RANGE 

Xitanace- J *"" i r u 

r+r -fov 
x c - 



CP/M-80 

CP/M-86 

</> 

O 

O 

O 

a 

MS DOS 

Programming Tools 






(Inc. Cross Assemblers ) 






Access Manager 

Digital Research 

■ 

• 

A 


Animator 

MicroFocus 

■ 

• 



Autocode (for dBASE II) 

Stemmos 

■ 

• 

* 


Display Manager 

Digital Research 

■ 

• 

* 


Edit 

Microsoft 

■ 




Forms 2 

MicroFocus 

■ 

• 



Macro (M80) 

Microsoft 

■ 




Micro/SPF 

Digital Research 



A 


M2CBASIC 

Digital Research 

■ 

• 

A 


Programmer s Utilities 

Digital Research 

■ 

• 

A 


Quickcode 

Fox & Geller 

■ 


A 

A 

SID 

Digital Research 

■ 

• 

A 


SPP 

Digital Research 

■ 

• 



WordMaster 

MicroPro 

■ 

• 



XASM 

Avocet 

■ 

• 

A 


XLT-86 

Digital Research 

■ 




Statistics 






Graphstat 

Holdene 

■ 




MicroStat 

Ecosoft 

■ 


A 


Training Packages 






Hands-On BASIC 

MicroCal 

■ 

• 



Hands-On CP/M 

MicroCal 

■ 

• 



Hands-On COBOL 

MicroCal 

■ 

• 



Hands-On Level II COBOL 

MicroCal 

■ 

• 



Hands-On MS : DOS 

MicroCal 




A 

WP Workshop 

MAC 

■ 

• 



Utilities 






Copyall 

MicroMikes 

■ 




dUTIL 

Fox & Geller 

■ 




Fileshare 

MicroFocus 

■ 

• 



Filestar 

MicroSec 

■ 




Menu Manager 

GDSS 

■ 




Microlib 

AMT 

■ 




MUCOPY 

Wheatcroft Hards 

■ 

• 



Search and Find 

Program Makarna 

■ 

• 

* 


Sort 

Microsoft 

■ 




StarBurst 

MicroPro 

■ 

• 

★ 

A 

SuperSort 

MicroPro 

■ 

• 



SDISK 

Xitan 

■ 




Word Processing 






EasySpeller II 

IUS 



♦ 


EasyWriter II 

IUS 



♦ 


MailMerge 

MicroPro 

■ 

• 

A 

A 

SpellStar 

MicroPro 

■ 

• 

A 

A 

Starlndex 

MicroPro 

■ 

• 

A 


WordStar 

MicroPro 

■ 

• 

A 

A 

WordStar Professional 

MicroPro 

■ 

• 

A 


Games 






Deadline 

Infocom 

■ 

• 

A 


Enchanter 

Infocom 

■ 

• 

A 


Flight Simulator 

Microsoft 



A 


Planetfall 

Infocom 

■ 

• 

A 


Starcross 

Infocom 

■ 

• 

A 


Suspended 

Infocom 

■ 

• 

A 


Witness 

Infocom 

■ 

• 

A 


ZORK 1 

Infocom 

■ 

• 

A 


ZORK II 

Infocom 

■ 

• 

A 


ZORK III 

Infocom 

■ 

• 

A 
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a large range of software from other 

ealers - so You Know Where to Look 
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RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS 


JUKI 6100 


\ 

1 SSSm * * > 



One Year Warranty 

20 CPS : BiDirectional & Logic Seeking 
10,12,15 & Proportional Spacing 
Wordstar Compatible 
2K Buffer: 13 Inch Platen 
Underline: Backspace + Lots more 
Centronics Interface Standard 
RS 232 Interface £54.00 + VAT Extra 
Tractor Feed £99.00 + VAT Extra 

JUKI 6100 £365.22 + VAT = £420.00 

BBC/ORIC or DRAGON Package 
JUKI 6100 +Cable + 

24HR Delivery & VAT £440.00 


STAR DP8480 

t 


RS232 INTERFACE STANDARD 
7x9 Character Matrix (7 Needle Head) 

80 CPS Bidirectional & logic seeking 
5,6,8.5,10,12,17 cpi 
40,48,68,80,96,132 cpI 
Friction & Tractor Feed: 10 Inch Platen 
Hi-Res option with Software £ 10.00/215.00 
DP8480 with RS232 Int. £200 + 

£30.00 VAT = £230.00 

Package prices for BBC/Newbrain/Epson HX20 
DP8480 + Cable + Hi-Res + 24Hr Delivery & 
VAT = £250.00 

SERIAL PRINTER CABLES 


BBC to 25 way D type £9.50 

EPSON HX20 to 25 way D type £9.50 

NEWBRAIN to 25 way D type £12.00 

25 way D type to 25 way D type £15.00 




One Year Warranty 
True Descenders 9x9 Matrix 




STAR GEMINI 10X 


120 CPS Bidirectional & Logic seeking 
5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpi Italics, 
Emphasized, Double strike, Super & Sub Scripts 
Downloadable Character Set (not 515) 

Hi-Resolution & Block Graphics STAR DELTA 10 
Continuous Underline, Backspace, 160 CPS 
Friction or Tractor Feed CENTRONICS AND 

Internal Buffer Expandable to 8K RS232 INT. STD. 
RS232 Int. £52.00 + VAT Extra £320 + VAT 

Gemini 10X(10" Carriage) 

£250 inc. VAT 


Package for BBC/DRAGON/ORIC 
GEMINI 10X + Cable + Delivery + 
BBC Screen Dump Software £270 inc. VAT 
RS232 package also available 
Star DP 515 (15" Carriage) £280 inc. VAT 


RING FOR LATEST PRICES 

ELECTRON £199.00 


BBC Micro Model B £399.00 

BBC Micro Model B with Disc Int. £469.00 

Large Range of Accessories including Disc Drives, Printers, 
Monitors always in stock. 


Printer Cables 

BBC to 36 Way Centronics Type Connector £15.00 

Dragon to 36 Way Centronics Type Connector £15.00 
Oric to 36 Way Centronics Type Connector £15.00 

Torch to 36 Way Centronics Type Connector £20.00 


Blank Cl 5/C30 Cassettes Ten for £4.50 ANY MIX 
Send SAE for Full Price List 

VAT INCLUDED WHERE APPLICABLE 

PHONE/CREDIT CARD ORDERS WELCOME 

Postage 50p per order or as stated 
24 HR Securicor Delivery for Printers/Disk Drives £8.00 

(SHOP/WORKSHOP CLOSED MONDAYS) 

C.J.E. Dept (PCW), 78 BRIGHTON RD 

. WORTHING 

Microcomputers w sussex bnh 2en 

(0903) 213900 


roPCW 









The World’s most 
intelligent Winchester 
is here... 


Available for NEC, Apple and IBM personal computers 

jjr? r .“'V.T \ t ‘j\ . 

sKf -; r I#? ■ -v -- \ 

"■'•s 

DisCache Eicon’s new Winchester sub system 


EICON'S new Winchester sub system DisCache sets a new standard, 
with three unique attributes: 


Exceptional speed DisCache has a built in RAM cache. As many as 75% of all disk 

accesses are fulfilled from this RAM, reducing 'access-time' 
dramatically. 


How? DisCache has its own microcomputer fetching and carrying 
between the RAM and the Winchester. And it's smart enough to have 
most data in RAM before you ask for it. This isn't magic. Just the 
intelligent application of statistics. 


Security with convenience 

Eicon 


DisCache has the world's only true incremental back up system. Once 
you've used DISCBACK you'll be spoiled for anything else. 

You can make completely secure DAILY back ups of a 10 MByte 
Winchester in under a minute without needing a tape streamer. 

DisCache provides, as a standard feature, a 1 MByte print spool. The 
printer interface (Centronics or RS232C) is built in, and is serviced by 
the DisCache processor as a background job. 


Eicon Research Ltd. Viking Way, Bar Hill, Cambridge CB3 8EL Telephone 0954 81825 Telex 818873 SMS G 

In the USA: Eicon Research Inc. 2157 Park Boulevard, Box 60456, Palo Alto CA94306. Phone (415) 326-2164 Telex 334-447 






Another Great Idea from Intelligence Research 
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ATLAST.... 


TRUE 16 BIT 


PROCESSING WITH 


AN INCREDIBLY 


FAST10MHZ8086 


PROCESSING BOARD 


Introducing the PC Express 
expansion card from 
Intelligence Research. 

PC Express not only 
trebles the processing 
speed of an IBM PC or 
Sirius/Victor but expands 
the memory up to 512K. 

Installation is fast and 
simple. The card plugs straight 
into one of the machine's 
expansion slots leaving the 
others available to meet your 
future needs. 

PC Express is fully 
compatible with existing 
hardware and 
software 
and is 
produced 
with the 
performance 
and reliability for 
which our products 
are renowned. 

Make sure that you get 
our brochure. It will 
explain why PC Express is the 
most advanced new 
enhancement card on 
the market. 

Currently available for 
IBM PC, IBM XT, 

ACT SIRIUS 1, VICTOR9000. 



Intelligence Research Limited 
Unit 6, Sergeant Industrial Estate 
GarrattLane 
London SW184DJ 
Telephone 01-8711422 
Telex919368INTSYS 


EVERY 

ft commodore 

d* 

DESERVES 

A 

DATABASE 

No matter what your business or interest, with 
Superbase 64 you have a totally flexible 
record' system, as big as you want it, as fast as 
you need it. 

C reate you r own for mats, enter you r records, 
change layouts and data fields. 

Superbase 64 gives you unrivalled control in 
home or office, business or professional 
practice, with an extensive range of features. 

The complete information control system for the 
Commodore64. By the authors of “Easyscript ”, 
the Commodore No. 1 word processing 
system. 


I j 

Precision Software Limited 

_I 6 Park Terrace 

Worcester Park, Surrey KT4 7JZ 
Precision Telephone: 01-3307166 
Sol tware Telex: 8955021. PRECISG 


Intelligence Research is a division of Intelligence (UK) PLC 
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BUSINESS SYSTEMS 


48 JUNCTION ROAD, ARCHWAY, LONDON, N19 5RD 
TELEPHONE: 01-263 7341 
ONE SUCCESS... AFTER ANOTHER 



sinus i 






TYPICAL SOFTWARE NOW 
AVAILABLE ON BOTH 
MACHINES 

★ Sales, purchase, nominal ledgers 

★ Invoicing and order processing 

★ Stock control 

★ Word processing 

★ Database management 


G o FORTH WITH 

apricot 

THE 4th generation 
personal computer 



FEATURES 

★ Sirius and IBM compatible 

★ Unique two line MicroScreen tm 

★ MicroScreen ,m turns into full function 
calculator 

★ Built-in auto dial modem option 

★ 3-5" disk technology 


CALL US NOW FOR A NO OBLIGATION DEMONSTRATION 


274 PC W 
























































r 





COLOUR GRAPHICS 

2 New Additions to the 
PLUTO range! 

★ Single Board PLUTO to fit inside the 

sinus 

768H x 576V resolution in 16 colours 

* apricot 

INTERFACE 

The full PLUTO Colour Graphics range can now be 
added to the Apricot Personal Computer 


Send for details of the complete PLUTO range 


l 

RESEARCH 

COMPUTER GRAPHICS 

lo Research Limited, 117-121 High Street, Barnet, Hertfordshire, EN5 5UZ. 

Telephone: 01-441 5700 
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GET MORE FROM 
YOUR 64 WITH 
VIZAWRITE 64.\t7> 


THE PERSONAL WORD PROCESSOR 


Vizawrite 64 is a high pertormance, low-cost 
word processor designed especially lor the 
Commodore 64 computer Vizawrite 64 takes lull 
advantage ol the colour, graphics and memory 
capabilities ol the computer to bring you the 
power and style ol a dedicated word processor. 

Serious word processor users expect their word 
processor to lormat their text as they type, 


Vizawnte 64 does this instantly. Tabs, 
indentation, centring are all clearly visible and 
easily altered, so you know exactly the lormat ol 
your text all the time 

Vizawrite 64 is a disk-based word processing 
program — it is available NOW Irom your local 
Commodore dealer or direct Irom Viza Software 
It costs just £69.00 plus VAT (£79.35). 


VIZAWRITE 64 


• Page based formats 
text instantly, as you type 

• Format line to control 
margins and Tab stops 

• Full range of graphic 
word processing symbols 


• Multi-line Headings and 
Footings 

* Mail Merge for names 
addresses and labels 



• Automatic left margin 
indentation 

• Underl ining and 
emboldening 

• Copy, Move, Delete any 
part of text 



VIZA SOFTWARE. 9 MANSION ROW 
BROMPTON. GILLINGHAM. KENT ME7 5SF 
TEL. MEDWAY (11634) 8!13780. ‘ ME7 5SE ' 

oUr TWA.RE ^^lei^nquinesweicorT^ 



Full scrolling 

• Merge other documents 
into current document 

• Search for and 
selectively replace a 
phrase 


SPECIFICATIONS 

NOW AVAILABLE 
ON CARTRIDGE 


• Go to selected page 
number 

• Function keys to page 
forwards, backwards 

• Go to next screen, 
previous screen 


• Tab Stops, Decimal 
Tabs, Centering 

• Justified printing 

• Full control over pitch, 
line spacing 


• Merge other texts 
directly into document — 
including Wordcraft, 
Wordpro, Silicon Office 

• Selectable colour modes 


Supports virtually any 
printer - VIC, EPSON, 
OUME, DIABLO 
SPINWRITER 
• No interface required for 
parallel printers 




• Case to hold one drive 
• Ribbon cable to connect one drive to BBC Micro 

• Power cable to power one drive from BBC Micro 

• Switch on rear of case to select 40 or 80 TPI onemtinn „,h 0 

usino FDfiFiF nr Fnw 1 °P eratl0 n when- 

“vTheight 


' vui ui uaoo i 

using FD55E or FD55F 

.———^TfD55SE^|S I'c driv eI 

AC SUM-UNE^^C r 

FD66A 40Tr»oJ . «* JW 

FD55F 40 row-_-- 



HANDBOOK 

AND FORMATTING DISC 

DELIVERY: Up to 28 days 
WARRANTY : 90 days. 

TERMS : Strictly cheque with order 
Send to P.0. Box 11, Stroud, Glos UK GL5 UN 
or phone through your 
Access or Barclay Card number 

SKiSiaSlIss 

DIGITAL PERIPHERAI q jjq 


BBC COMPATIBLE 
FLOPPY DISC SYSTEMS 
AND DRIVES 

CASE to hold two drives (complete with 
blanking panel for use should only one drive 
be installed). 

• Ribbon cable to connect two drives to . 
B.B.C. Micro. 

• Integral power supply for two drives. 

• Switch on rear of case to select 40 or 80 TPI 
operation when using FD55E or FD55F 


THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES. 
JUSTISELECT ONE OR TWO DRIVES FR0M|TH0SE SHOWN BELOW. 

YOU SELECT JUST ONE NOW. THE SECOND CAN JUST PLUG IN LATER. 
CASES ONLY SOLD WITH DRIVES. 

PRINTER AND 
PLOTTER —MCP 40 

• 4 colours 

• Selectable 40 or 80 characters per line 

• Easy to use—simple software commands 

• Standard Centronics interface— cables available 
for most micros 

• Uses 4 W' plain paper 
• high resolution—over 100 steps/inch 
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Rodney House, Church Street, Stroud, Glos. U K. GL5 1JN 
Tel: (04536) 71387. Telex 43551. 


Gri/tic. 


Company 




























MAIL ORDER! 
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Descrption 

Met 

Inc VAT 

Carr 

Descrpdon 

Met 

he VAT 

Carr 

Dish Drives: BBC Compatible 



Algoteh toolhit in Cprom 

£22 00 

£25.30 

SOp 

Canon: — 




A to B upgrade hit 




5/5ide 40 Teach 100K 

£169.00 

£194.34 

£5 

(fitting £30.00) 

£87.39 

£100 50 

£1 

D/5ide 40 Trach 200K 

£206.70 

£237.71 

£3 

Dish interface hit 




D/5«Je 80 Trach 400K 

£259 20 

£298.08 

£5 

(fitting included) 

£95.00 

fl09 25 

£1 

5/5ide 40 Trach with 




Mew basic 1 rom 

£39.00 

f 44.85 

£1 

P5U 100K 

£183.52 

£210 82 

£3 

6502 second processor 

f 195.00 

£224 25 

£1 

D/5ide 40 Trach with 




280 second processor 

£547.17 

fS99 25 

£1 

P5U200K 

£226.82 

£260 84 

£3 

Database 

£1735 

£19.95 

50p 

D/5ide 80 Trach with 




Stochcontroi 

£1735 

£19.95 

SOp 

P5U400K 

£286.82 

£329 84 

£5 

Commercial Accounts 

£17.35 

£19.95 

50p 

5/5*de 40 Trach Dual with 




Wordpro 

£17.35 

£19.95 

50p 

P50 200K 

£35485 

£385.08 

£6 

Database 

£2083 

£23 95 

50p 

D/Side 40 Trach Dual with 




Wordpro 

£20.83 

£23 95 

50p 

P5U400K 

£421.85 

£485.13 

£6 





D/5ide 80 Trach Dual with 




Educational 




P50 800K 

£52685 

£605 88 

£6 

Geog 

£6.04 

£6 95 

50p 

Prices for Carton Drives include all cables and 


Where 

£6.04 

£695 

SOp 

formatting dish 




Constellation 

£6.04 

£6 95 

50p 

Torch 280 dish pach 

£730.00 

£839 50 

£6 

Junior maths pach 

£6.04 

£6 95 

SOp 





Physics 

£6.04 

£6 95 

50p 

Daisy Wheel Printer 




Chemistry 

£604 

£6 95 

SOp 

CAP 500 

£299 00 

£54385 

£9 

Barrage 

£691 

£7 95 

50p 

CAP 550 

£465.00 

f534 75 

£9 





CAP 770 

f795.00 

£914.25 

£9 

educational Cassette 








Reeho Computer 

£865 

£9 95 

50p 

Colour monitor & TV in one 



Algebraic Manipulation 

f8.65 

£9 95 

50p 

With remote 




Creative Graphics 

£865 

f9.95 

50p 

14" herauson model 57041 £275.00 

£31625 

£9 

Tree of Knowledge 

£865 

£9 95 

50p 

16" ferauson model 5781 

£315.00 

£326 25 

£10 

Graphs Bi Charts 

£865 

f9 95 

50p 

20" ferauson model 57101 PRICE OM APPUCATIOM 

BBC Carly Learning 

£8 70 

£10 00 

50p 





BBC Music 

£8 70 

£10.00 

50p 

Computers 




BBC Drawing 

£8 70 

£10.00 

50p 

BBC micro model A 

£260 00 

£299 00 

£7 

BBC Painting 

£8 70 

£10.00 

50p 

BBC micro model B 

£346 96 

£399 00 

£7 

BBC The Compt Prog Vol 1 

£8.70 

£10.00 

50p 

BBC micro model B with 




BBC The Compt Prog Vol 2 £8.70 

£10.00 

50p 

CCOMCT 

£387 83 

£446 00 

£7 





BBC micro model B with 




educational Dish : 




CCOMCT + DCS 

£448 70 

£516.00 

£7 

Missing Signs 

£13.35 

£15.55 

SOp 

ELCCTBOM 

£173.04 

£199.00 

£7 

Word Sequencing 

£13.35 

£15.35 

50p 

Telex adaptor 

£225.00 

£258 75 

£2 

Sentence Sequencing 

£13.35 

£15.35 

50p 

Prestei adaptor 

f69 95 

£80 44 

£2 

Word Hunt 

£13.35 

fl5 35 

50p 

Wordwtse word processor 

£39.00 

£4485 

£1 

number Balance 

£13.35 

£15.35 

SOp 


Many more educational programmes on request. 


I Be light years ahead of the competition and contact Algotek, Wakefield now. 

Please supply me with 


"NAME 

IaDDRE55 


TB.MO 


I Please nclude me on your mating list Q 

I Send to: 

Algotek Computer Co Ltd., 11 Wood StreetJ 
Wakefield WF12EL Tel: 0924 369555 ' 


5clx>ol/Colege/Univer5(ty | 


Algotek 

COMPUTERS 

Wakefield 


INTEGRATED 

GRAPHICS 

FOR THE SIRIUS 
FROM MAGUS 

Our graphics package \pwd 8 t 7 
can be used for . . . 



COMPLETE 
PACKAGE £750 

including our graphics kernel, a RAM disk 
and an extra 128K RAM or clock and joystick. 

All programs produce picture files of similar format 
allowing further manipulation by the graphics screen editor. 


ASK ABOUT THE APRICOT VERSION 

MAGUS COMPUTER SYSTEMS LTD 

4 Cheap Street, Bath, Avon. Tel: (0225) 60965 


PC W 277 


























































Based around the powerful 8 Bit Motorola MC 
6809 processor this High Res. Microcomputer 
System is available in kit form using 8" x 8" 
boards. It can interface wifh many peripherals inc. 
printers, terminals, monitors & disk drives and is 
supported with the proven FLEX disk operating 
software enabling it to be developed into a really 
powerful Microcomputer system for Business, 
Engineering, Education or the Hobbyist 
Previously known as 77-68 and IheECM HI¬ 
RES. Computer Project' it has been thoroughly 
researched and developed in the last 2 years and 
has been renamed the DENNIS COMPUTER 
SYSTEM. It is now distributed exclusively by Stirling 
Microsystems. 

RANGE OF BOARDS Board Kit 

6809 CPU. MC 6809 Processor 
running at 1MHz EPROM Socket for 

I6(2K) £15.00 £60.00 

SP Bug Monitor £28 00. SP Bug Listing only £5 00 
64KRAM. Uses 8 x 4164 (64K 
x l)memorychips Extended page 
facility for 4 boards per system 
HI-RES. GRAPHICS. 8 Colours, 
including black & white 512 x 512 
RES. using Thompson 9365 
Monochrome version 

Colour version. 

Hi-Bug Monitor £23.00. Hi-Bug listing only £5 00 
DISK CTRL. Single or Double Density 
on 5" disks. Single Density only on 

8" disks. £28.75 £138 00 

VDU. 40 Column by 24 Row Text 
Display AScl 1 Encoded Keyboard 

Input Port. £15.00 £75.00 

SM Bug Monitor £23.OQ SM Bug listing only £5 00 

Sole Distributors: 


£6 00 £20 00 


£15.00 £50 00 


£28 75 £125.00 


£46 00 £195 00 
£46 00 £275.00 


CASSETTE. Operates at 300,600. 

1200 or 2400 Baud Uses Industry 
Standord CUTS at 300 Baud 
PARALLEL. Two MC 6821 Parallel 
Interface Adaptors One MC 6848 
Programmable Interface Timer 

ANALOGUE 

8 Channel 12 bit Analogue input 
2 Channel Analogue output 

PSI. System Power Supply 

+ 5V6A +12V,2A-12V,1A Assembled £89 00 
Design notes £1 per item PRICES INC VAT 

FLEX OPERATING SYSTEM SOFTWARE ON 5" 
or8" DISKS , NC ... 

Configurable Flex with Editor & Assembler £138 00 

Debug Packcge £64 40 

Sort/Merge Package £64 40 

Disk Utilities £64 40 

Disk &Memcry Diagnostics £64 40 

Text Processor £64 40 

68000 Cross Assembler £230 00 

Relocating Assembler/ Linking Loader £132 25 

Extended Basic. £86 25 

Pascal - 6809 Source Compiler £172 50 

CSC Dynacolc Advanced Spread Sheet £161 00 

STYLO Stylograph Word Processing £230 00 


SPECIAL OFFER for CBM 64 


80-COLUMN/GRAFICCARD 


Digital clock 

Mixpossibility of 80-column screen with Hires 
CBM64-screen (also in colour) 

Grafic pictures; can be switched to background 
Upper line can be locked (for comments etc.) 

Adjustable line spacing for greater clarity on 
text screens 


FREE ADDED!: SophisticatedWordprocessor 
with extended manual 


^ Warning: Beware of 

*“■ (inferior) imitations 

of ZERO-products! 


[***$ forVIC 20 and CBM 64 


EPROM ( 

two 2k/4 k EPROI 

l 


• 40/80 COLUMN CARD 

Turn your VIC 20 into a professional computer^ 1 
40 or 80 columns instead of 22, very sharp and^ £ 55.95 , 
stable picture, Try it out without obligation! 



Addresses are changeable. 

i _ 

• EPROM PROGRAMMER 

for 2716, 2732. 2764, 27128,2532 EPROMS j 

j Can be easily connected to your compute r x £ 31 
1 Control software in EPROM £ 6.50 * 


►64 k RAM + 2 kEPROM^ 55.953 «EPROM-ERASER. 

With software for RAM-files. Easily connected. J ^ ^ ^ ^ \ erases 4 EPROMS simultaneously 




STIRLING MICROSYSTEMS m 

The National 6809 Centre send tor tun specification 

241 BakerStreet, London NW1. Tel: 01-486 7671 oMaflvepSniisi. 


>EXPANSION UNIT 

With 5 slots, fully buffered, 
switches for deselecting slots, 
and on-board power supply 


VIC 20 £ 29.95 *CBM64 £36.95 



• All pricesexclude VAT. Shipping costs £ 1.50 
^B^b • Supplier to schools, and 

^■1 ^^^B I I I I government departments. 

■HP ■■ H I I • We have good documentation of all our 

products, free of charge. 

IHBI hT H VP • All equipment can be tried out without 

— — — obligation; if returned undamaged within 

Cl LrTD M H I P V 10 days, you only pay postage and packing 

149 KINGSTREET + GT. YARMOUTH NR30 2PA + TEL:(0493) - 2023 

(NASH HOUSE) 


The Pata Stcfie 

6 CHATTERTON ROAD 
BROMLEY 
KENT 


for the BBC MICRO 
OFFICIAL ACORN DEALERS 


WIDE SELECTION OF SOFTWARE 
AND PERIPHERAL EQUIPMENT 
INCLUDING 


EPSON, NEC, SEIKOSHA 

PRINTERS 

ZENITH, CABEL 

MONITORS 

CUMANA 

_ DISC-DRIVES _ 

BOOKS AND CABLES AVAILABLE 

plus our personal advice service 


MACHINES DELIVERED & SET UP 
IN YOUR HOME 

PHONE 01 4601997^30 - 5.30) 

ORPINGTON 26698 (Evenings) 
(CLOSED WEDNESDAY) 


-SEESCAN DEVICES' 

COMPUTER VISION SYSTEMS 

IF YOU NEED TO: Count bacterial growth; process 
animal behaviour; examine X-ray/photographic plates; 
measure leaf area; study fractures in metals or could use 

a low cost, well engineered, reliable image processing 
package, then the Seescan Digital Camera and 
Framestore for the BBC Micro at £465 inc VAT is a 

must for you! 

Menu driven software covers various applications and 
fully documented programs show how to combine our 
subroutines easily in your own programs! 

Unit includes: monochrome camera, Z80A second 
processor, 16K framestore, 2K RAM, 4K monitor ROM, 1 
MHz bus interface, BBC software, comprehensive oper¬ 
ators manual and listings of supplied software including 
Z80 monitor, BBC assembly subroutines and BASIC 
programs. 

ALSO 

We offer a range of 

HIGH RESOLUTION FRAMEST0RES 

in monochrome or colour from: 

256 x 256 x 16 shades 
to 800 x 800 x 128 shades 

DESIGN AND CONSULTANCY SERVICES 

By experienced design team, rapid personal service. We 
guarantee to be competitive — let us quote for your 
specific need. 

Ring Seescan on 0223 314553/61376 
or write to 

Seescan Devices, 25 Gwydir Street, 
Cambridge CB1 2LG 

-SEESCAN DEVICES- 


278 PCW 




































































































































































































































































































































LOOK! 





PLACE YOUR ORDERS “““ ““ ™ 


. __ 20 

DAISYWHEEL PRINTER ■ ONLY £399.00 

♦ 20 characters per second (max.) 

♦ High letter-quality print 

♦ Bi-directional logic seeking 

♦ Takes Qume word processing 
daisy wheels and ribbons 

♦ up to 180 characters per line 

♦ 10, 12, 15 pitch 

♦ Proportional spacing 

♦ Centronic parallel and RS232 
serial interfaces 

♦ Prints original + 4 copies 

♦ Solid and reliable 

♦ Low noise 

TIIKItO 20 - PROBABLY THE WORLD'S BEST VALUE QUALITY DAISYWHEEL PRIHTER 


Other printers available are 

■ Brother 

■ Daisywriter 

■ Diablo 

■ Facit 

■ Juki 

■ NEC Spinwriters 

■ Olivetti 

■ Primage 

■ Qume 

■ Ricoh 

■ Anadex 

■ DRE 


PLUS IBM PC &SIRIUS 1 MEMORY BOARDS 
64K -512K 

FOR FURTHER INFORMATION CALLCARL 
WILKINSON ON 01-741 7381/8 

OR TO PLACE YOUR ORDER CALL OUR 
HOTLINE ON 01-748 8404 


To: OFFICE EFFICIENCY MACHINES LTD. 

150—152 King Street, Hammersmith, 

London W.6. 01-741 7383 

CD Please send me information on the. 

D Trade CD End User CU Urgent 

CD Please ask your sales staff to contact me re: 


■ Epson 

■ FACIT 

■ Oki 

Dealer enquiries welcome 

Sinus 1 apricot K&YflRO Olivetti m 20 


Name Title 


Company 


Address 






Telephone 


PCW 3/84 


PC W 279 
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Please show me how the Ferranti Argus Pro-personal 
computer can serve my computing needs. 

Name_ 

Position_ 

Company_ 

Address_ 


Telephone 


Ferranti Computer Systems Limited, 
Simonsway, Wythenshawe r 
Manchester M22 5LA. /YRC 

pCw/3/84 I PHD-PtRSONAL 


)-personal. 
bit computer. 


looking, with clear characters on an anti- 
reflective screen. The VDU tilts and swivels, 
and the keyboard, VDU and processor box can 
be placed to suit the operator. 

CP/M-86* is menu-driven so it's easier to use 


On performance alone, the new Argus 
Pro-personal computer is way above the rest. 

It's a true 8086-based 16-bit machine. And 
it's fast-8MHz. 

Our Argus Pro-personal also gives you a 
choice of backing store from floppy right up to 
big Winchesters, and memory up to 896K. 

So you've got the capacity and speed for 
professional-sized programs, and that means 
savings in expensive professional time. 


IF YOU'RE LAUNCHING AN 
AUTOMATED OFFICE 


The Argus Pro-personal with the rest of the 
Ferranti office product range allows access to 
mainframe computers, so if you want it to he 
part of a general office automation scheme, 
there's no problem. 


A NEW WORLD OF SOFTWARE 


Running industry-standard CP/M-86 1 , the 
Argus Pro-personal opens your door wide to a 
vast array of 16-bit application software. 

Ferranti also supplies software packages for 
major applications such as word processing 
and spreadsheet calculations. Of course the 
Argus Pro-personal can also run your existing 
8-bit software. 

It adds up to all the power and capacity you 
need. Benchmark tests have proved it 
outperforms its competitors. 


YOU'RE ON FIRM GROUND 
WITH FERRANTI 


Behind the Argus Pro-personal computer, a 
product at the leading edge of a fast moving 
technology, is a company with over 20 years in 
the computer business. 

Ferranti has an unsurpassed reputation for 
quality assurance and reliability. 

So, your investment is protected for the 
longest possible time. And you get a first-class 
maintenance service to back it up. 

For a high-flying computer the Argus 
Pro-personal price tag is remarkably low level. 

It starts at just £2,800. 


A COMPLETE PACKAGE PUTS YOU 
ONE UP 


Right from the start the Argus Pro-personal 
gives you what you want. CP/M-86 1 and BASIC 
are included. So is 128K of memory-and it's all 
available to you because the VDU has its own 
memory for both alphanumerics and high 
resolution graphics. 

. Check this out against the competition. 


Ferranti Computer Systems Limited, 
Simonsway, Wythenshawe, 

Manchester M22 5LA. 

Telephone: 061-499 3355,Telex: 668084 


A COMPUTER WITH THE 
HUMAN TOUCH 


FERRANTI 

Computer Systems 


ir all its professionalism, the Argus S&j 
ersonal computer is easy to live with. Itf| || 
■riendly in every way. Compact and good i 





















The PC EXPRESS 
Accelerator Board 
for the IBM PC and XT 
or ACT Sirius 1 and 
Victor 9000 
computers 


With Free RAMOS software 


You can treble the speed of your computer 
and expand it's memory up to 640K with 
the IBM version or up to 512K of fully 
socketed memory with the Sirius version. PC 
Express uparades your computer to a true 
16 bit machine with its own advanced 10 
MHZ, 8086 microprocessor. Both boards are 
totally compatible with %AU Hardware • 
All Software % AH Operating systems - 
without modification and are fully user 
expandable. 



IBM MULTIFUNCTION 
Board 

An invaluable asset to the professional user. 

# Occupies only one of your valuable slots. 

# Two RS232 serial communications ports 
for use with modems or extra printers 
and terminals. 

# A centronics parallel I/O interface port 
which directly matches the IBM printer 
adapter. 

# More memory. Up to 512K of parity 
checked RAM. 

# Real Time Clock, battery powered. 


RAMOS 

RAM Operating System for IBM and Sirius 

A revolutionary new concept from 
Intelligence Research that extends the 
power of your DOS - dramatically speeding 
up input and output. Includes disk caching, 
psuedo (memory) disk and print buffering. 
Combine RAMOS with PC Express to give 
your machine mainframe capabilities. I 



for IBM, Sirius/Victor 
and Apple computers 



With Free RAMOS software 


HyperRAM, the flexible solution. IBM 
version available with 64K, 128K, 192K, 
256K, 384K or up to a full 512K of memory 
installed. User expandable and full parity 
generation and checking. 

Sirius/Victor version with either 128K, 256K, 
384K ora maximum 512K fully socketed 
memory. User expandable. 


Apple II and lie 
Memory Expansion 
Boards 


With Free software 


All the memory you need and more! 
Available with 64K, 128K, 256Kor384K and 
fully user expandable. 

Apple He 
EXCEL-80 Card 

The EXCEL-80 card is an 80 column display 
board which can be enhanced by the 
addition of64K auxiliary RAM. 

A unique feature of the EXCEL-80 is that it 
can be simply and instantly uparaded by 
plugging chips straight onto trie board. No 
soldering or track cutting is required. 

Software 

# Re-locates DOS from normal memory to 
RAM card freeing approximately 10K of 
usable memory. 

# Psuedo memory disk drive uses RAM card 
memory to emulate a disk drive at 
greatly increased speed. The capacity of 
the pseudo disk drive can be set from 64K 
up to 384K. 


HyperRAM Memory 
Boards for IBM PC 
and XT, ACT Sirius 1, 
and Victor computers 



Quality Products — 
Advanced Technology 

Designed and manufactured in Britain by 
Europe's premiere innovator of 
microcomputer enhancement boards. 

For further details contact: 

Intelligence Research Limited, 

FREEPOST. London SW184BR. 

01-871 1422 

or contact your local dealer. 



















Self Adhesive 



Dust and Dirt are one of the major causes of keyboard malfunctions. 
Protect yours now with GRAINGATE KEYBOARD COVER. 

Available for the following 

SPECTRUM 

BBC 

DRAGON 

COMMODORE 64 and VIC 20. 


Cassette Labels 

★ IDEAL FOR THE SOFTWARE COMPANY 
AVAILABLE IN ROLL OR SHEET FORMAT 

^ NEW RANGE OF TINTED LABELS 

★ 24 Hr SERVICE FROM STOCK 

^ 48 Hr SERVICE ON CUSTOM PRINTED LABELS 


CASSETTE LABELS 

ON A4 SIZE SHEETS 

White only, suitable for 
small offset printing 
or photocopying 

100 Labels £3.50 

200 Labels £6.00 

300 Labels £8.25 

400 Labels £10.00 

500 Labels £12.00 

CASSETTE LABELS ON ROLLS 

Complete with tractor feed perforations to allow 
use in most computer printers. Now available in 
white or tinted blue, pink, green or yellow. 

Minimum order 500 labels 

500 1000 2000 

labels labels labels 

WHITE £14.66 £20.70 £31.05 

TINTED £16.90 £24.15 £37.95 

All Prices include VAT and postage/ packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 

5 


Send £1.25 (inc. P. & P), stating model to:- 
GRAINGATE LTD. 

Unit 9, Bennerley Court, 

Bulwell, Nottingham. NG68UT. 

Tel. 0602 756097 

Also available from all good computer shops - trade enquiries welcome. 


nooGDoDsttriad. 


^^^Sel^dhesiv^Computer^abels 


UNIT A4 
SMEED-DEAN CENTRE 
EUROLINK INDUSTRIAL ESTATE 
SITTINGBOURNE 
KENT ME10 3RN 
Sittingbourne (0795) 28425 
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DISKS ~ DISKS DISKS 


hi 


*** LOWEST PRICES - FAST DELIVERY *.* 


PRICE PROMISE 

We will Better any lower delivered price advertised in the current issue of PCW. Please Telephone 

5.25 DISKS — BOXES OF 10 -- 


DYSAN 

104/1 S/sideS Dens 48tpi40Tr 

104/1D S/side D Dens 48tpi 40Tr 

104 2D D side D Dens 48tpi40Tr 

204/1D Sside Q Dens 96tpi 80Tr 

204 2D D side Q Dens 96tpi80Tr 

VERBATIM DATALIFE (Five year warranty) 
MD525-01 -HR S/side S or D Dens 48tpi 40Tr 
MD550-01 -HR D side S or D Dens 48tpi 40Tr 
MD577-01 -HR S side D or Q Dens 96tpi 77 80Tr 
MD557-01 -HR D side D or Q Dens 96tpi 77 80Tr 
10 or 16 hard sectors at same price 
Free plastic case for limited period only. 
VERBATIM VEREX (One year warranty) 
MD200-01 Soft Sector uninitialised 
MD200-AS Apple Systems Only 
MEMOREX 

3431-HR S/sideS Dens 48tpi40Tr 

3481 -HR S/side D Dens 48tpi 40Tr 

3491 -HR D/side D Dens 48tpi 40Tr 

3504-HR S/side Q Dens 96tpi 80Tr 

3501-HR D/side Q Dens 96tpi80Tr 

BASF (Qualimetrlc) — Special Offer 
IX S side S Dens 48tpi 40Tr 

1D S side D Dens 48tpi 40Tr 

2D D/side D Dens 48tpi 40T r 

ACCESSORIES 

HCK5 Head Clean Kit with Fluid 
LC5 5.25 Library cases EGLY 
LB40-5 Lockable Box 40 Cap me Disk Pen 
LB85-5 Lockable Box 85 Cap inc Disk Pen 
VCK-5 Verbatim 5 in Head clean kit 
VCD-5 Verbatim 5 in H/c disks (per 10) 


Prices per Box (£) 
1-4 5-9 10-49 

21.00 20.00 19.00 
23.00 22.00 21.00 
31.00 30.00 29.00 
33.00 32.00 31.00 
39.00 38.00 37.00 


QTY 


AMOUNT 


15.25 15.00 14.50 
21.50 20.75 19.50 
22.00 21.25 20.00 
28 00 27.25 26.00 


14.25 13.75 13.25 
14.00 13.50 13.00 

14.50 14.25 13.75 
14.80 14.50 14.00 

20.50 19.75 19.00 
23.00 22.25 21.50 
25.00 24.25 23.25 

13.25 13.00 12.50 

16.50 16.00 15.50 
20.00 19.25 18.50 

15.90 15.50 15.00 
1.90 1.80 1.70 

13.50 13.00 12.50 

17.50 16.50 15.50 

6.40 6.20 6.00 

12.50 1230 12.10 


8 DISKS — BOXES OF 10 

Phone for most Competitive Prices for Verbatim, Basf, Memorex 
and Accessories 

POSTAGE PACKING (UK) 

5-25 Disks/Clean Kit El Box’ (75pBox 5 + ,50p/Box 10+) 

Library Case 50p Box (35p Box 5- ,25p Box 10+) 

Lockable Box £2.50 Box (E2 Box 5 + .E1 Box 10+) 

'Add 30p Box for 1st Class 

Please contact us for Quantity Discounts (70+ Box) and Trade Accounts 
Official orders accepted from Government and Educational Establishments 


p&p 

Total Exc. VAT 
VAT 15% 
Total Payable 


Name..... Tel. No. 

Address. 


Access/Barclaycard/Cheque No. 

V If you do not wish to cut out form send order separately J 

34 Cannonbury Avenue, Pinner, Middx HA5 ITS 

Telephone orders any time - we do the rest - 01-868 9548 





Pinner Wordpro 



Snape 

Computers 

6 reasons why 
serious users 
prefer the NewBrain 

1 29K ROM has enhanced BASIC, screen editor, powerful 
maths pack and high definition graphics built in — ready to 
go as soon as you switch on. 

2 Large 3 2 K memory allows you to take advantage of a wide 
range of readily available software. 

3 Full size, standard pitch QWERTY typewriter keyboard, 
designed to accept the high burst rate of the professional 
touch typist, as well as being easy for the beginner. 

4 40 or 80 column screen. Of particular advantage when 
used as a wordprocessor because you see your letter set out 
on the screen as it will be printed. 

5 Twin cassette ports means you can connect two tape 
recorders to update and copy files with minimum fuss. 

6 Twin RS232 interfaces gives convenient connection to 
printer and other peripherals. 

There's much more to know about the NewBrain — Call in or 
’phone John Whitehead on 01-805 8704. He’ll also give you 
details of the wide range available in software and the Snape 
wordprocessor package for your NewBrain. 

NewBrain Model *A ’ costs £199 

Model ‘AD’ (16 character display) £225 both plus VAT 

134 High Street 
Ponders End 
Enfield EN3 4ET 

Computers Tet 01-805 8704 
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EPSON 


Extraordinary product. 
Exceptional quality. 


HX-20 

PORTABLE COMPUTER 


FX-80 

Printer 



QX-10 

THE HUMAN COMPATIBLE 
BUSINES S MICBO 



EPSON HX-20 


HX-20 PORTABLE 

£411 

MICROCASSETTE DRIVE 

£75 

16KB MEM EXPANSION 

£80 

BAR CODE WAND 

£82 

BAR CODE SOFTWARE 

£50 

TV DISPLAY ADAPTOR 

£130 

PRINTER CABLE 

£15 

MODEM CABLE 

£15 

SINGLE MUFF COUPLER 

£75 

RAISED MOUNTING PLATFORM 

£15 

C/PROM EPROM WRITER 

£295 


STANDARD SOFTWARE 


All prices exclude VAT and are subject to manu 
facturers list price variation 
Pre paid orders delivered free in the United 
Kingdom 

All goods warranted 12 months. 


EPSON QX’IO, Z80 

DESKTOP MICRO 
EPSON PRINTERS 

RX 80 
FX 80 
FX-IOO 


$ NEW 

.SANYO MBC 550 IbBit 
Personal Computer.128K 
Memory.54" f.loppies£699 ! ! 


iVjODEMS 

300 BD LINE POWERED 
AUTOANSWER 
CX21 ACOUSTIC COUPLER 
300 BD BATT PWRD 


£1,735 


CALL 

FOR 

CURRENT 

PRICES 


£250 

£160 

£70 


Actel supply standard software packages for HX 20 and QX 10 Microcomputers, including a full range of Peachtree Office Productivity 

CUSTOM PROGRAMS 

Actel specialise in supplying Turnkey Systems for Data Capture including Bar Code Systems Ask us to quote for your application 

DEMONSTRATION DEAL 

As a special offer for Purchasers of HX-20 or QX-10 Systems prior to 31 st December 1983. Actel will include without charge programs 
to demonstrate Bar Code printing, reading and data communication. 




The Computer Centre, Bugbrooke Road, Gayton, Northampton NN7 3EU. Tel: Blisworth (0604) 858011 Actel Computers Limited 


EPSON, SEIK0SHA, SHINWA, STAR, OKI, TEC, JUKI, BROTHER, 
CROWN, OLIVETTI, C. IT0H, ZENITH, SANYO, BMC, FIDELITY, 
MICROVITEC, RITEMAN, DECCA, IVIICR0PRISM, 
MANNISMANN TALLY, L0GITEC, CANNON. 

DAISYWHEEL PRINTERS 


DOT MATRIX PRINTERS 


£ 


Epson RX80T 


220 

Epson RX80FT 


250 

Epson FX80 


330 

Epson MX100 


370 

Epson FX100 


425 

Shinwa CP80 


186 

Riteman 

NEW!! 

213 

Toshiba 2100 


1280 

SeikoshaGP50A 

NEW!! 

TBA 

Seikosha GP100A 


175 

Seikosha GP100VC 


161 

Seikosha GP250X 


212 

Seikosha GP700A 

NEW!! 

337 

Star DP515 


191 

Star Gemini 10X 

NEW!! 

181 

Star Gemini 15X 

NEW!! 

305 

Star Delta 10 

NEW!! 

305 

TEC 1550P 


466 

Cannon PW1080A 


272 

OKI Microline 92 (P) 


385 

Mannismann Tally MT80 

207 

Microprism 


322 


REMEMBER: This is only part of our 
extensive and growing range. If you 
cannot see what you want, give us a 
cation 0432 271114!! 


£ 

Brother HR1 500 

Brother HR15 343 

Brother HR25 615 

Qume 1140 1110 

Hermes 612 1496 

Crown Ranier 655 

TEC FI 0-40 1017 

Juki 6100 330 

OTHERS 

Olivetti JPi 01 (P) Spark Jet 177 

Star STX-80 Thermal 120 

Brother HR5 130 

Brother EP22 136 

Brother EP44 181 

MONITORS 

Zenith ZVM123E 12" Amber 85 

Zenith ZVM135E13" Colour Hres 

372 

Sanyo DM2112 12" Green 65 


Sanyo CD3125N 14" Colour Nres 

190 

Microvitec 1431 14" Colour Nres 

195 

BMC BM12E 12" Green 92 

Fidelity CM1414" Colour RGB 182 


Interfaces from £27, cables from £10, plus ribbons and all the 
accessories you need. 

Please add VAT at the current rate (15%) to all prices. ‘Next day’ 
carriage: £9 on items over £150, £7 on items under £150. 
Telephone for latest prices list and information (9am to 5.30pm). 
Prices subject to change E & 0E. 

GOLDEN VALLEY COMPUTERS LTD 

11 Tarsmill Court, Rotherwas Industrial Estate, Hereford HR2 6JZ 
Tel: 0432 271114 



Payroll with full SSP 

Software only 

(for use on most CP/M machines) 
£375 plus VAT 

Full SSP recording and calculation program^ 

Features include: 

*A logon password procedure program; 

* Set-up program for all tax /'i') j 

and NHI codes, and overtime rates; 

^Datafile handling - 
program to add new employees, % fj 

amend existing data,produce P45s;A. f m 

* Processing program selectable -* r . ft*® 

for hourly,weekly, four-weekly Afc/ jr 
and monthly paid employees; |jf j \ ^ 

*Gives detailed printed pay slips;* 11 * ^ , ir V 
cash, direct debit, cheque arid j V \ 
Giro analysis, plus department-by- ^ m f 'aS' 

department analysis of payments; ' ^ ** 

*End-of-year program prints fpj || 

P60 details for each employee, y * 

"and final totals for tax and NHI. / ^ JL 

Whole tiar dw.d J^’ meet* S| 

Complete system—Epson QX10, ’ v 

software and printer— for £2570 plus VAT. ^ 

Microtek 

15 Lower Brook Street, 

Ipswich, Suffolk IP4 1AQ 

Tel: Ipswich (0473) 50152/52466^Bak\S{p 
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DOERS 

THE HOME COMPUTER SPECIALIST 

ONE STOP SHOPPING FOR 

ALL YOUR COMPUTER NEEDS 


BBC _ . J 

micro mm 

MODEL B 

£399.00 

commodore (^rf 
^ £199.00 

ELECTRON £ 199.00 

DRAGON32 £ 155.00 

OR1C-1 £129.00 

SHARP ™ 

£399.00 

PERIPHERALS 

A complete range to build up your , 
micro system. , 

DISCS • PRINTERS • JOYSTICKS • ^ 

MONITORS • LIGHT-PENS • BUGGIES , 

• UPGRADE KITS 1 

SOFTWARE 

Ul the best sellers from the top 
JK and USA software houses on 
:assette, disk and cartridge. 

Jp to 1,000 titles stocked. 

LARGE RANGE OF CASSETTES, 
DISKETTES, PRINTER PAPER, 
RIBBONS, COMPUTER CARE 
KITS, DUST COVERS, PLUGS, 
SOCKETS, LEADS ETC ALWAYS 

IN STOCK. 

FOR FRIENDLY ADVICE AND SERVICE CONTACT YOUR LOCAL BRANCH 

EASY PARKING AT ALL BRANCHES 

EALING LUTON MILTON KEYNES NEWBURY RICKMANSWORTH SUTTON T0LW0RTH 

114Gunnersbury IManorRoad, Unit 1, Heathfield, 26 Stanley Road, Greystone Works, The 30 Station Road, 230 Tolworth Rise 

Avenue, Ealing, Caddington, Luton, Stacey Rushes, Newbury, Berks Green, Croxley Green, Belmont, Sutton, South, Tolworth, 

LondonW54HB. Beds LU14EE. MiltonKeynes • RG147PB. Rickmansworth, SurreySM26BS Surbiton, 

Tel: 01-992 5855 Tel: (0582) 458575 MK12 6 HP Tel: (0635) 30047 Herts WD3 3AJ. Tel: 01-642 2534 Surrey, KT5 9NB. 

Tel: (0908) 317832 Tel: (0923) 779250 Tel: 01-337 4317 

Acorn Computers Appointed Distributor for the South East. Dealer enquiries invited. 


LONDON COMPUTER CENTRE 


8/16 bit SOFTWARE 

The comprehensive range includes 


WORDSTAR £235 


D BASE II £349 


SUPERCALC ll/lll £190 

SPELLING CHECKER £80 

WORD PROCESSING 

£ 

LANGUAGES 

£ 

Spellbinder 

290 

MBasic 

215 

Peach Pack* 

332 

MBasic Compiler 

235 

Spellstar 

134 

C Compiler 

330 

Maillist 

50 

Fortran 80/86 

325 

Grammatik 

85 

Cis Cobol/Forms2 

399/105 

FINANCIAL PLANNING 

Pascal MT + 

240 

Plannercalc 

85 

Pascal MT +*SSP 

350 

Supercalc 1 

130 

ACCOUNTING 


Multiplan 

170 

Pegasus from 

250 

Lotus 1-2-3 

357 

Peachtree from 

325 

D BASE CORNER 


Tabs from 

199 

FastBase 

150 

Exact 

500 

Autocode 

195 

Pulsar from 

195 

Quickcode 

205 

COMMUNICATIONS 


Dgraph 

190 

Bstam 

130 

Friday 

185 

Crosstalk 

135 

Infostar 

266' 

Moveit 80/86 

90/105 

UTILITIES 

Sid £60, ZSid £76, 
Mac £133 


*lncl. PeachSpell/Maillist 

Please telephone for the 


LCC Software Catalogue 


FORMATS: Superbrain, Televideo, Sirius, Sanyo, Osborne 
Northstar, 8" SD, DEC, Epson QX-10, IBM 
ICL, H-P, XEROX, ALTOS , Apricot, NEC-APC & many more 
All prices are exclusive of VAT _ 


New! The fast and easy way to 
generate your own dBase 11 
Applications programs-use 
fastBase. £150. 

* only fastBase allows 7 index files per data 
base, all others allow 1 index file 

* only fastBase allows report generation on 
3 files others 1 file 

* fastBase Structures Command files with 
indentations allowing maximum speed in 
execution 

* fastBase uses a series of on-screen 
prompts and Help Menus to lead you 
through the process of generating your 
own dBase 11 Command files. 
Demonstrations on all software daily-call 
in or order by mail. 


43 Grafton Way, London W1P 5LA (Opposite Maples) 
Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455 (4 lines) Telephone Answering Service After Office Hours 

Telex: 8953742 ' 
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HIGHLANDS 
COMPUTERSYSTEMS 

2 COWELL ST., LLANELLI, DYFED 

SA151UU 

KCORN Tel: 05542 70517 

COMPUTER 

ACOPIM BBC OFFICIAL DEALERS 

£ 

BBC B.348.26 

10OK Cased Shugart drive.185.00 

10OK Dual Cased Shugart drive.310.00 

Disc l-F Kit including fitting.95.00 

Speech Synth including fitting.48.00 

Light pen including software.39.00 

Tarren Digigraph including software.70.00 

Analogue Signal Analyser for BBC.350.00 

(converts beeb to dual beam storage scope fourier transform, screen dump to printer etc) 

64KprinterbufferforBBC.159.00 

Torch Z80 Disk pack (including four Perfect Software packages).825.00 

WINCHESTERS ON TH E BBC — we have now been appointed dealer/support centre for the 
GSL Winchester System for the BBC 

PRICES £ 

5 Mb. 1,650.00 

10 Mb. 1,900.00 

AMCOM E-NET SYSTEM 
Incorporating Winchesters available from us. 

CALL FOR OUR NEWSLETTER 

All items carriage free. We are suppliers to local authorities, technical colleges, 
universities and MSC training Projects. All prices exclude VAT Educational discounts 
available. 

PRINTERS, ACCESSORIES, SOFTWARE , BOOKS 

MAGAZINE S 

We are a registered Xitan Software dealer, 

renowned for our service. mi T • TT** 

The Logica Vitesse 
Personal Computer 

—-a 

We’ve got the 
■ ml Professional Solution 

" *#cavM§SI§ 
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INTEREST FREE FINANCE! 



IBM Authorised Dealer 


OVER 12 or 24 MONTHS 


ON THE 


IBM PC 


Persona/ 

Computer 



OEM 


OFFICE EFFICIENCY MACHINES, BRITAIN'S NO. 1 COMPUTER 
DEALER OFFERS YOU TOTAL FLEXIBILITY AND SUPPORT 
ON THE IBM PERSONAL COMPUTER INCLUDING: 


■ INTEREST FREE CREDIT* (can be arranged on most computers 

over £2000* call for quote) 

■ RENTAL (1 day to 2 years) 

■ L E AS (2 years to 6 years) 

■ ON SITE MAINTENANCE (contracts also available on 

equipment purchased elsewhere) 

■ TRAIN (courses held monthly — BOOK NOW!) 

To: Office Efficiency Machines Ltd. 

150—152 King Street, Hammersmith, 

London W.6. Tel. 741 7383/4/5/6 

Please send me information/quote on: 

CH Please ask your sales staff to contact me 1—1 Urgent 
I have a requirement for EH 1 system □ 2-9 systems 
EH 10 or more systems 
I will be purchasing within 

I I 1 week EH 1 month EH 3 months or more 

My budget is £ . 

Name _ Title 

Company 

Address ___ 

Postcode 

Phone ^ ___ Extension 

PCW 3/84 


The above also available on: 

sinus i apricot oiii rotH M 2o 


& 




Portable computer 






\m\ 


Call our West London Showrooms to arrange a 
demonstration on 01-741 7381 

or 

To place your order, call our hot line on 

01-748 8404 


subject to status and conditions 
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MicroVakK 


80-BUS MULTIBOARDS 




GM813—CPU/64K RAM 
Board 


* 4MHzZ80AC.P.U. * 64K Dynamic RAM 

* RS232 Interface * Two 8-Bit I/O Ports 

* Cassette Interface 

* Extended 8 Page Addressing Modes 

* CP/M Compatible 
Monitor 


£225 



GM812-Video 
Controller Board 


* 80 Charactersx25 Line Display Format 

* On-board Z80A Microprocessor 

* Buffered Keyboard Input 

* Programmable Character Generator 

* 160x75 Pixel Graphics 

* Light Pen Input 



GM829—Disk 
Controller Board 



GM816—Multi I/O 
Board 


GM811-CPU Board 


* 4MHzZ80ACPU 

* 4 Bytewide’Memory Sockets 

* 2x8-Bit Input/Output Ports 

* 8 Bit Input Port 

* RS232 Serial Interface 

* Cassette Recorder Interface 


£125 


GM803-EPROM/ROM 

Board 


* Upto40K of Firmware 

* 2708 or 2716 EPROMS 

* Page Mode Operations 


£65 


GM802-64K RAM 
Board 


* 64K Dynamic RAM 

* 4MHzOperation 

* RAM Disable Function 

* Page Mode Operation 


£125 


MP826-Static RAM 
Board 


* 32K Static RAM 

* Battery Backup 

* Page Mode Operation 


£225 


EV814—IEEE488 (GPIB) 
Controller 

* Cost Effective Controller 

* Comprehensive Software 
Supplied 

* Full Implementation 0^1 Art 

* Easy To Use L I4U 


* Up To 4 Mixed 5.25 8 8" Drives 

* SASI Hard Disk Interface 

* Single 8 Double Density Operation 

* Single & Double Sided Drive Support 

* Supports48 and A C. 

96 TPI Drives 2#l 40 



GM833—RAM-DISK 
Board 


* Virtual Disk Operation * 512K Dynamic RAM 

* Port Mapped For Easy Interface Software 

* Over 10 Times Faster 
Than a Floppy Disk 


£450 


Please note: This board cannot be used as a 
conventional RAM board 


* 6 I/O Ports 

* 4Counter/TimerChannels 

* On-Board Real Time Clock 

* Battery Backup 

* Further Expansion 
Capability 


£125 


GM827-87Key 

Keyboard 

* User Definable Function Keys 

* Numeric Keypad 

* Cursor Control Keys 


£85 


PLUTO-Colour 
Graphics Board 


* On-Board 16 Bit Microprocessor 

* 640x576 Bit Mapped Display 

* 192K Of Dual Ported RAM 

* Comprehensive 
On-Board Software 


£499 


GM839-Prototyping 
Board 

* Fibreglass PC.B. 

* 80-BUSSignalIdentification 

* High Density 1C CA 

Capability 


CLIMAX-Colour 
Graphics Board 


* 256x256 Pixel Display 

* 16Colours 

* Ultra-fast Vector 8 
Character 
Generation 

* LightPen Input 

* UHF or RGB Outputs 


UHF Version 

£199 


UHF 8 RGB Version 

£220 


A 


7 MULTIBOARD COMPUTERS L 


^0 Gemini Microcomputers 


All the boards and components in the 80-BUS 
range are fully compatible and offer a very 
flexible and cost effective solution to your 
computer needs. For further information about 
the 80-BUS range contact your nearest 
MICROVALUE dealer. 
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MkroValuc ■ MicroValuc 



Power Supplies, 
Mother Boards 
& Frames 



Quantum 

System 

2000 


Phoenix 

P12 

Monitor 



A high quality 12" data display monitor, 
ideal for Gemini systems. The P12 is 
available in both green and 
amber phosphor versions and AC 

hasa resolution of 20Mhz. 


* GM807 3A Power Supply £40.00 

*GM817 6 A Switch Mode P.S.U. £75.00 
*GM843 10A Switch Mode PS.U. £95.00 

* GM656 3 Slot Motherboard £5.00 

* GM654 5 Slot Motherboard £6.00 

* GM655 8 Slot Motherboard £10.00 

* MP840 14 Slot Motherboard £47.00 

* GM662 5 Board Frame £50.00 

* GM610 19" Frame £37.50 


Computerise 
Without Compromise 

* 80-BUS Construction 

* Serial 81 Parallel Interface 

* Stylish Design 

* UpTo2.4Mhz Disk Capacity 

* UpToThree5.25" Drives 

* Fully Expandable 

* TwinZ80A Processors 


BUY FROM THE 
COMPUTER 
PROFESSIONALS 


MICROVALUE 

DEALERS: 

AMERSHAM, BUCKS 

Amersham Computer Centre, 
18 Woodside Road, 



Gemini 
Galaxy 2 

“I would place the Galaxy at the 
top of my list” 

(Computing Today, April 1983) 

* Twin Z80A Processors 

* CP/M 2.2 Operating System 

* 80x25 Video Display 

* 64K Dynamic Ram 

* Light Pen Interface 

* Upto1.6Mhz Disk Capacity 

* Serial RS232 Interface 

* Parallel Interface 

* Numeric Keypad 

* Definable Function Keys 


* CP/M Operating System 

* 64K Dynamic Ram 

* Definable Function Keys 


Two-Drive 

Quantum 


£1910 


Gemini Multinet 

The Gemini Multinet enables as many 
people as possible to have access to their 
own microcomputer with mass storage and 
printer facilities for the lowest possible cost. 
This is achieved by providing a central 
‘fileserver’ fitted with a Winchester hard disk 
unitand printer interfaces, in conjunction 
with a method of interconnecting up to 
thirty-one workstations to the fileserver. The 
fi leserver and each station are fitted with the 
Gemini GM836 network interface board. 

A Micropolis800K floppy diskdrive is 
incorporated in the fileserver providing 
backupforthe hard disk. 

GM910 Galaxy 4 Multinet 

5.4 M/byte fileserver £2600 

GM912 Galaxy 4 Multinet 

10.8 M/byte fileserver £2850 

GM909 Galaxy 4 Multinet 

workstation £650 

Both fileservers and workstations are supplied 

complete with VDU’s; the operating software 

is suppliedwith the fi leserver. 


Tel: (02403) 22307 

BRISTOL 

Target Electronics Ltd., 16 Cherry Lane. 
Tel: (0272)421196 

EGHAM, SURREY 

Electrovalue Ltd., 

28 St. Judes Road, Englefield Green. 
Tel: (07843) 3603 

LEEDS 

Leeds Computer Centre, 

55 Wade Lane, Merrion Centre. 

Tel: (0532)458877 

LONDON W2 

Henry’s Radio, 404 Edgware Road. 
Tel: 01-402 6822 

LONDON SW11 

OFF Records, 

Computer House, 58 Battersea Rise, 
Clapham Junction. 

Tel: 01-223 7730 

MANCHESTER M19 

EV Computing, 700 Burnage Lane. 

Tel: 061-431 4866 

NOTTINGHAM 

Computerama, (Skytronics Ltd.) 

357 Derby Road. 

Tel: (0602) 781742 

Telephone orders welcome 



All prices are exclusive of VAT 


* Cassette Interface 

♦ 12" Monitor Included 


from £1495 


MkroValuc 


REAL value - from the Professionals 
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Word Processing? Mailing? Database? Calc Analysis? 

JACK CAN BO IT! 




****** 


Now available for the ^ple 
lle/ll+, tharlncredible j/ck of 
All Trades. Jack Is an 
integrate app/cations 

software package, capable of 
WonyProcessing, Bata Base 
Storage and Ret/eval, and 
Calc Analysis all yet the same 
tipne using just qhe simple set 
commands. 

Oack is perfect/or the first time 
computer buyer who work 
with words^iumbers or list 
Jack can Jo three times Jas 
much wit/your compute/as 
with eJy single-fundfion 
softwar I Experienced yfsers 
who ryBed to integrate/their 
applications can also /enefit 
by u/ng 'Jack'. 

Corapared with i/ing 3 
separate software packages, 
Jglfck is more convergent more 
jrsatile and less Expensive, 
"hat's why Jac/ is truly 
incredible! 

Also available i^Jack Report 
for use in coryunction with If 
Jack to coun/ format and 
summarize dale for reports. 


THE INCREDIBLE 
JACK-OF-ALL-TF 


Creates documents up to 
60 pages Iqfig. 

Stores up Jp 60 files per disc, up to 
1000 records in each file, and up to 
100 fieldsfln each record. 

Creates^rorm letters from mailing 
lists, invoices from order forms anq 
much more. 

Copies records from one file 
another. 

Sordf and selects records. 

Peiyorms string comparisons Ind 
pytial string matches the same yay. 
c/lculates up to 100 numbers, 
faces calculations anywhere \#ithin 
I document. 

3 erforms arithmetic and aljfebraic 
r operations. 

Applies logic functions likJb "IF" 
"THEN", "ELSE" and "NOT/ 
Supports a wide variety of dr-inters. 
Prints pages formatted witf a variety 
of sizes, margins and spaqjng. 








4 ^ 


THE INCHED BLE 


+ V.A.T 

Available/from your local deal 


95Iiac 


^r or direct from: 

Sole U.K. Distributors 
PACE SOFTWARELtD. 
92 NEW CROSS STREET, 
BRADFORD BD5 8fS. 
Tel. (0274) 729306 
Telex 51564 


System Requirements: Apple Me/*+ w'' h ^K, two disc irives 
and 80 col.jbard. Also available Jack II for the I.B.M.-P.C. 








SMITH-CORONA* TP-I 

DAISY WHEEL PRINTER - FOR THE COST OF A MATRIX PRINTER 
THE IDEAL COMPANION FOR YOUR BSC AND A HOST OF OTHER COMPUTERS 


Printer shown 


SPECIFICATIONS 



fitted with tractor feed - 


ONLY £259 


INC VAT (CARRIAGE FREE) 


Print Spatd: 120WPM 
Character Sat: 128 ASCII. 88 printable 

Character Spacing (pitch ): 10 CPI or 12 

CPI 

Printing: Unidirectional 
Paper Width: 13" (33cm) max 
Writing Una: 10 5" (26 7 cm) 

-105 character line in 10 pitch 
-126 character line in 12 pitch 
Una Spacing: 6 lines per inch 
Paper Feed: Friction single sheet or 
fanfold 

Paper Thlcknau: 022' paper thickness 
Imprasalon Control: Operator Selectable 5 
level 

Interlace 

Parallel: 7 bit ASCII data. 3 control lines 
(Data Strobe Busy Acknowledge) 

TTL compatible 


Serial: EIA RS232C 110 to 19 200 baud 
strap selectable: character length and 
parity are strap selectable 
Power Requirement* 

240 V± 10% 

50HZ, 120W 
Physical Dimensions 
6 4" (16 25cm) H: 

19 5” (49 5cm) W; 

12 4" (31 5cm D: 

18 5lbs (8 4 kg) 

Environmental 

Operating: 55° to 104°F 10 to 80% 
humidity (no condensation) 


Storage: 40° to 160°F 5 to 95% humidity 
(no condensation) 

Noise: 63-69 dBa 

Operator Controls: Power on/off: 

Top of Forms: 
impression control 
Printer Supplies 
Prlntwheel 

Lite: 2 milion characters 
Wheel Composition: Nylon reinforced 
with glass 

Configuration: 88 petals 
Ribbon Cassettes 
Types & Lite: 

Film-57,000 characters 
Fabric - 250 000 characters 
Multi Strike - 250,000 characters 
Top of Form: In TOF mode the printer 
automatically advances the paper to the 
top of the next form after printing the 
58th line or on recognition of ASCII Form 
Feed character 


• Tractor feed available - £75.00 inc VAT 

• Centronic ® Converter for VIC 64 available - £51.75 inc VAT 


• Available with Centronic ® or RS232 interface 

• Fully Guaranteed 


Qty 


Price Total 
inc VAT 


Daytroin 

Warwick House, 

Forge Lane, 

Minworth, Sutton Coldfield, 
West Midlands B76 8AH. 
Tel: 021-351 5959 



TPI Centronic® 

259.00 


TPIRS232 

259.00 


TPI Tractor Feed 

75.00 


VIC 64 Converter 

51.75 



Total 



Please allow 10 days 
for delivery 


Name... 

Address 


I enclose cheque payable to: 

Daytron Ltd for £. 

Please charge my Access/Barclaycard 

No:. 

Signature. 


SPECIAL OFFER 

BROTHER HR-15 
PRINTER-£445tf€r 0 0 



17 Chrs per second 
perfect daisywheel 
print. Ideal for 
home and business use 





CROWN BUSINESS CENTRE LTD 

56-58 SOUTH ST., EASTBOURNE, 
SUSSEX. Tel: (0323) 639983 or 20496 


PRINTER FOR YOU 
TYPEWRITER FOR WIFE 



BROTHER CE-50 DAISYWHEEL 
TYPEWITER 


Will run a 
Sinclair 
BBC 
Dragon 
Sharp 
Sirius 
VIC 64 
Apple 
Virtually 
any 

computer 


Perfect print quality — Lift off correc¬ 
tion — Coloured carbon ribbons — 10 
million Chrs — Daisywheel — 18 
different type styles 

PRINTER —13 CHRS PER SECOND — 

PSCii wheel available — medium 
* duty use — parallel or serial 

* Full K.S.R. — Only £30.00 EXTRA 

Carriage paid 
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• VALUE ■ APPLE ■ VALUE ■ 


BASE UNITS 



BASE 64A compatible with Apple cards and 
software. Equivalent to Apple II plus with extra 16K 
and new Autostart Monitor. Additional features 
include ROM based system control program, 64K on 
board memory, expandable to 192K. MINI WRITER 
on board in ROM. 24K system memory. Tiny 
assembler with assembly and disassembly function 
Upper and lower case characters. Function 
commands on keyboard. Numerical and cursor 
keypad. Can load 140K diskette program to 192K 
user RAM. Staggering value! 

**Dealer enquiries welcomed ** 


MONITORS 



' ‘ ~ 7rPen IR Mh/. monitor in elegant plastic case. 


APPLE CARD ADD-ONS _ 

80 COL UMN CARD CPA 4 

£57.50+ £862 VAT 

80 characters by 24 lines with true descenders. 

7x9 character resolution compatible with BASIC, 
PASCAL and CP/M. Modem compatible. Similar to 
Videx. 

Z80 CARD CPA 3 
£47 99 + £719 VAT 
128K RAM CARD CPA 20 
£199.00+ 129 85 VAT 

Enables user to load 142K program or use as a fast 
access disk. 

16K RAM LANGUAGE CARD CPA1 

£57.50+ 18 62 VAT 

FORTH CARD CPA 2 

£57.50 + £862VAT 

INTEGER CARD CPA 2A 
£57.50+ £8 62 VAT 
EPROM WRITER CARD CPA 5 
£79.00 + ni 85 VAT 

Programs 2716, 2732, 2764, 2516, 2532, 2564. Read, 
write, copy, compare. 

PAL CARD CPA 7 

£69.00+ 110 35 VAT 

Display your II plus colour text and graphics on 
your home television 


APPLE DRIVE ADD-ONS 

DISK INTER FA CE CPA 6 

£47.90+ 1719 VAT 

To connect Apple or compatible drive 

DISKDRIVE CPA 14 

£139.00+ 120 85 VAT 

Top quality Japanese slimline drive with cable. 



CP80 Matrix Printer. 80 cps, bidirectional logic 
seeking 80 column. Friction and adjustable tractor 
feed. Hi res and block graphics. True descenders. 

Switchable italic print. Auto underline. 

- - - 

TURNKEY^ OFFERS _ 

Base 64 unit with monitor, two slim line disk drives 
and disk controller for £74Q QQ^ £112.35 VAT 

Base 64 unit with monitor, two slim line disk drives 
and controller, Z80 card and 80 column card, CP 80 
printer and controller £H08. 00 + 1166 20 VAT 

TO ORDER: 


We rf h oo!> Sh0rlly 136 ° ,,erin <3 a <ully PC compatible 
at £ 1,893 


--— PRINTER INTERFACE CARD CPA 9 

£38.32 +£s 75 VAT 

Parallel printer interface. 


RS232 CARD CPA 12 

£57.50+ £8 62 VAT 


Access and Barclaycard accepted. 

Send exact amount including 15% VAT plus £1.50 
per board carriage and insurance, or £7.00 
carriage and insurance for monitors, printers and 
base units OB call at our warehouse at the South 
Bank Business Centre, 400 yards from Vauxhall 
Tube Station. 


— • WOL FCR O WN 

Alphaso/t Limited Unit. 8 , South B^nk Business Centre. 1 Ponton Road London SW8 SBL 


Telephone: 01-627 4400 


MR 


MICROCOMPUTER RENTAL 


From Micro-Rent, Britain's top-value specialist in microcomputer rental. 


£"180* WON™ 



• Try before you buy 

• Flexible terms to suit your needs 

• immediate delivery of all these 
models 

• no capital outlay 

Micro-Rent is Britain's top-value 
microcomputer rental specialist. You 
can hire on a short-term basis, try the 
leading machines fully in your own 
business before deciding which one is 
the right choice for your particular 
needs. 

Micro-Rent is completely 
independent of any manufacturer, 
and offers expert impartial advice on 
all aspects of microcomputer use. 

CALL TODAY 01-607 8797 

‘Prices quoted are based on 3-month rental, excluding VAT. 


Mm 


MICRO RENT 


8Thornhill Road, London Nl. 


292 PC W 





























































































16 COLOURS ON MONITOR 
48K RAM A'"//'" 

10 USER DEFIN^JlJj^tlO 

18 FIXED FUJ(^I0ft4CEYS 
NEW STYIXCAS^ 

FULLY SOCKET CHIPS 
DIRECT FROM 
MANUFACTURER 
AUTO LINE NUMBERING A 
12 MONTHS GUARANTEE 
AVAILABLE FROM U.KJF 
COMPANY JP 


COPY OF AN Af 
NO.. BETTER 
AN APPLE 


The COLT PC is a brand new, state-of-the-art, enhanced 
version copy of the Apple II plus computer. It is entirely 
compatible, both in all electrical details and with all 
Applesoft, CP/M and Pascal software. (CP/M card required 
for CP/M and Pascal). The function keys cover all important 
commands in Basic and CP/M. 

A full range of peripheral cards, disc drives and other 
compatible peripherals is available at competitive prices from 
the U.K. contact phone number. 


The computer will be sent to you Air Parcel Post. Please allow 
28 days delivery 

Send a personal cheque for £245.00, payable to 
SAPLING DEVICES INC , at P O Box 29-437, Taipei, Taiwan. 


Order with confidence from the original manufacturer. 


U.K. CONTACT - PHONE 0924-499500 


From The SUBLIME I To The RIDICULOUS 


Why be content simply with a word 
processing package, when we can 
offer you the ultimate business micro 
system. 


Act Sirius - 


Silicon Office - 


And Much More- 


One of todays most popular 16 
bit micros. Available in a 
choice 

of disk capacities from 1.2 MB 
up to 10 MB (Winchesters) to 
suit your requirements. 

The ultimate software package 
combining powerful word 
processing with spread sheet 
calculator and full information 
management. 


We also offer a wide selection 
of Daisy Wheel and Dot Matrix 
Printers, plus a full range of 
business software. 

Compare Our Prices-We are confident that we can 
offer the best service at the 
keenest prices. 

For further details contact: 

M.S. Consultants 
(Cambridge) Ltd. 

Bridgefoot House 
159 High Street 
Huntingdon PE18 6TF 
Tel: 0480 51721 


A Complete Word Processing System 
with letter quality print for 
just £999.50 inc. VAT 

Yes it may sound ridiculous but we have 
shaved our margins to the limit so that we 
can offer a word processing package that is 
within the reach of the small business user 
or the enthusiastic amateur. 

SHARP MZ-80A Cassette based Micro 
Computer 

WDPRO-A Word Processing Software 
BROTHER HR15 Daisywheel Printer 
PLUS 80 columns MZ-80A Modification 
PLUS All interfaces 

Including Delivery 

Don't Delay- Contact us before sanity 
returns 


M. S. Consultants 
(Cambridge) Ltd 
Bridgefoot House 
159 High Street 
Huntingdon PE18 6TF 
Tel: 0480 51721 
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CFACC 

The Best Accounts Programme on the Market 


AVAILABLE FOR: 

GENERAL TRADERS 
MANUFACTURERS 
RETAILERS 
SOLICITORS 
CAR SALES 

GARAGE FORECOURTS 
ARCHITECTS 
POINT OF SALE 

* * * 

SINGLE OR MULTI-USER 

* * * 

ARABIC VERSION AVAILABLE 

* * * 


MAIN MENU 


1 Address Section 

2 Sales Invoices 

3 Purchase Invoices 

4 Delivery Note Entry 

5 Purchase Order Control 

6 Payments Made 

7 Payments Received 

8 Record Alteration 

9 Creditors 

10 Debtors 

11 Supplier Statements 

12 Customer Statements 

13 Agent Statements 

14 Customer & Supplier Index 

15 Depending on Version 


Stock Reports 16 
VAT Statements 17 
Purchase Ledgers & Daybook 18 
Sales Ledgers & Daybook 19 
Ledger Code Print 20 
Capital Assets 21 
End of Month/Year 22 
Accountants Section 23 
Payroll Section 24 
Bank Reconcilation 25 
Profit & Loss Account 26 
Balance Sheet 27 
Management Financial Reports 28 
Change Disks 29 
Finish Using CFAAC/Make Back-up 30 


OPTIONAL EXTRAS: 

JOB COSTING 
INDEXED STOCK 
MULTI-CURRENCY 
FIFO STOCK CONTROL 
MULTIPLE DISCOUNTS 
& PLUSSAGE 
INTEGRATED CREDIT 
CONTROL LETTERS 
SALES ORDER & BACK ORDER 
CONTROL 
INCOMPLETE RECORDS 
* * * 


THE SOFTWARE 

'CFACC 7 is rapidly becoming the industry standard - the one others are judged 
by. Prove this by seeing the others first- BUT DON'T COMMIT YOURSELF. 
'CFACC' has been tried and tested the hard way, over the last 3 years by real 
customers in a real business environment and many modifications have been 
incorporated as a result of the feedback obtained. 

REAL INTEGRATION 

'CFACC' is designed and written as a complete integrated system. It is not a 
collection of individual programmes joined together. 

COMPATIBILITY 

The data file written by 'CFACC' are in a format which can be accessed by 
other programmes such as WordStar. 

THE USER 

Most people can effectively use 'CFACC' after one day's 'trial and error' 
without even having to refer to the comprehensive Users Manual. You only 
need to enter invoices, payments and receipts for 'CFACC' to produce 
everything on the Main Menu. 

THE HARDWARE 

'CFACC' can be supplied for any 8 BIT or 16 BIT microcomputer with a 
CP/M 86, PCDOS or MSDOS operating system and a minimum of 64K RAM. 

PRICES 

From £1,250 for our small business version and from £1,650 for standard 
"CFACC". 

AVAILABLE FROM 

Our main distributor, "M.E. Marketing Ltd" 9, Woburn Street, Ampthill, Beds 
0525 404262 and from approved dealers. 

For further details, take the logical step and contact 


M.E.M. Computer Systems Ltd, 9 Woburn Street, Ampthill, Beds MK45 2HP. Tel: 0525 404262 
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FIRST CHOICE FOR 
#APPLE ACCESSORIES 


• ALL ITEMS FULLY GUARANTEED FOR ONE YEAR*IMMEDIATE DELIVERY* FREE POSTAGE & PACKING WITHIN UK 


BUSINESS SOFTWARE 

1APL-008 Advanced Visicalc lie 
1VCP-010 Business Forecasting Model 
(req Visicalc) 

1 ASH-001 dBASE II Version 2.4 
(CP/M) 

1C AX-001 Cardbo* (CP/M) 

1COD-001 CDEX Training for Visicalc 
1MPR-006 Datastar (CP/M) 

1STO-001 DB Master Version 3.02 
1STO-002 DB Master Version 4 0 
1STO-003 DB Master Statistics 
1STO-004 DB Master Utilities 1 
(links with Visi Series) 
1STO-005 DB Master Uitilies 2 
1 FOX-002 D-Util (for dBase II) 

1DJR-001 FMS-80 (CP/M) 

1 ASH-002 Friday (CP/M) 

11SM-002 Graphmagic 

(bar-pie charts etc) 

1 ART-004 Magicalc 
1ISM-001 Mathmagic 
1SOF-001 Mutliplan (DOS) 

1BLY001 Omms64K (also for lie) 
1SWP-001 PFS File (also for lie) 
1SWP-003 PFS Graph (also for lie) 

1SWP-002 PFS Report (also for lie) 

1 FOX-001 Quickcode (for dBase II) 

1APL-004 Quickfile (lie only) 

1EXB-001 Savvy Professional 
1VAR-001 Sidevise (Prints Visi sideways) 
1MPR-015 Starmdex (CP/M) 

1MPR-005 Supersort (CP/M) 

1 BUS-001 The Incredible Jack 
1DJA-001 The Last One 
1VCP-001 Visicalc (also lie) 

1VER-004 Visit- (Visicalcconsolidation) 
1LCC-003 VisicalcUt.Mt.es 
1VCP-006 Visidex 
1VCP-005 Visifile 
1VCP-002 Visiplot 
1VCP-003 Visitrend/plot 

WORD PROCESSING 


Inc. 
Net VAT 


350.00 402 50 
132 00 151.80 
37 52 43 14 

12800 14720 
13400 154 10 
19900 22885 


PRINTER INTERFACE CARDS 

1 SIM-001 Aristocard Parallel 
1 SIM-002 Aristocard Serial 
1CCS-003 Asynchronous Serial l/F (7710A) 
10RN-004 Buffered Grappler 
1 DIG-006 Digitek Printmaster (Basic. 

CP/M, Pascal) 

10RN-001 Grappler + 

Epson, Anadex. Cent ronics.Nec) 
1GRM-001IPB 16K 

(serial/parallel & buffer) 
1PRA-001 MPB-16K (Epson 16K buffer) 


Inc 

Net VAT 

6500 74.75 

71 20 81 88 

113.00 129 95 
169 00 194 35 

69 00 79 35 


122.00 14050 
109 00 125.35 


62 00 
62 00 
61.00 


71.30 

71.30 

70.15 


80 COLUMN CARDS & ACCESSORIES 


19600 225.40 
16500 18975 

5700 65.55 

99 00 113.85 
57 00 65 55 

170.00 195.50 
245 00 281 75 
79.00 90.85 


79 00 
79.00 


1 VIS-002 

1 ELI-003 
1 ELI-004 
1VID-002 
1UMI-002 

1VID-019 
1VID-024 
1VID-023 
1VID-003 
1VID-010 
1VID-001 
1 VIS-003 

1VIS-001 

1TYT-002 

1VER-001 


Applewriter II preboot disk 
(Vision 80) 

Ramview 80 lie 
Ramview 80 64K lie 
Softswitch (for Videoterm) 
Uterm 

(inc shift mod & font editor) 
Ultraterm 

Ultraterm AW preboot disk 
Ultraterm VC Preboot disk 
Videx Enhancer II 
Videx Inverse Eprom 
Videx Videoterm 
Visicalc preboot disc 
(gives 80 cols with Vision 80) 
Vision-80 

(inc softswitch & inverse) 
VC-Expand 80 
Super Expander 802 


18.00 

52.55 


20 70 
60.43 


125.00 143.75 
20.00 23.00 


127.00 146.05 
284.00 326.60 


90 85 
90.85 
217.35 
57.00 6555 

335.00 385 25 
40 00 46 00 

9450 10867 
131.00 150 65 
129 00 148 35 
132 00 151 80 
13500 15525 
1945 2236 

32.30 37 14 

135.00 155.25 1DIG-004 Digitek Colour card 

135.00 155.25 1DMS-004DMS RGB Colour card 
135.00 155.25 OKAG-001 Kaga 12" Green Screen 
155.00 178.25 1MIC-002 Microvitec Colour Monitor 

1MIC-001 Microvitec Colour Card 
(for above) 

1ZEN-001 Zenith 12" Green Screen 


12.30 
29 40 
83 00 
18 45 


14.14 

33.81 

95.45 

21.21 


39 00 44 85 


18500 212.75 
47 00 54.05 

76.00 8740 


MONITORS & COLOUR CARDS 


79.00 

75.00 


90 85 
8625 


10500 120.75 
26500 30475 


40.25 

102.35 


1APL 008 
1APL-017 
1ELI-001 
1ONL-003 
1SVS002 
1ART 003 
1HAY -001 
1 SEN-009 
1ONL-003 

IBRD-020 
1SVS-001 
1MPR-001 


Applewriter lie 
Applewriter II 
Format 80 
Homeword 
List Handler 
Magic Words 
Pie Writer 2.2 

Sensible Speller (multi version) 
Screenwriter II 

(70 COLS without 80 col card) 
The Bank Street Writer 
Word Handler 

Wordstar Version 3.31 (CP/M) 


109.25 125.63 
8455 97.23 

123.00 141 45 
34 00 39 10 


33 20 
46 50 


PRINTERS 

OEPS-005 Epson RX-80 
OEPS-001 Epson FX-80 

(160 cps & prop spacing) 
OEPS-002 Epson FX-100 (wide carriage) 
OWAT-001 Digiplot II (6 pen plotter) 

1APL-011 Silentype printer (Inc l/F) 
OMPL-001 Star Gemini 10X 
OTEC-001 Tec Starwriter F10 (40cps) 


38 18 
5347 
J.75 114.71 
79 00 90 85 

75.00 8625 

42 70 49 10 
39 85 45 82 
22800 262 20 


265.00 304.75 

399 00 458 85 
499 00 573 85 
75500 868 25 
192.00 22080 
219 00 251 85 
1099 00 1263 85 


GRAPHICS UTILITIES & MUSIC 

1 PEN-005 Additional Fonts & Char Sets 
IBRD-005 Arcade Machine II 
1 ROB-001 Bitstik 

1PEN 001 Complete Graphics System 
1SRS-015 EZ Draw 3 3 (Hi- only) 

1GIB-001 Gibson Light Pen 
11NS-004 Grayforth (fast 3D plus music) 

1 PEN-002 Graphics Magician 
(new version) 

1 SUB-002 Graphics Package (Sublogic) 
1SYN-004 Higher Text II 

(many different fonts) 

1KDA-001 Koala Pads 
1MTN-004Mountain Music System 
(16 voice) 

1APL-020 Pascal Animation 
1APL-021 Pilot Animation Tools 
1 BUD-001 Pinball Construction Set 
1 PEN-007 Special Effects 
1ONL-025 The Artist 
1VSR-001 Versawriter (graphic digitizer) 


13.25 15.23 

40 80 46 92 

245 00 281 75 
44 00 50.60 

26 50 30 47 

236 50 271 97 


37.95 4364 

76.00 8740 

21.80 25.07 

87.00 100 05 

246 00 282 90 
41 00 47 15 

41 00 47 15 

23.70 27.25 

26 55 30 53 

51 30 58 99 

179 00 205 85 


tIDEVISE for Visicalc users 


SIDEVISE allows APPLE II, 11+ and lie users to 
print their VisiCalc spreadsheets sideways. No 
longerdoes the width of the printer limit thesize 
of your spreadsheet. £ 4 Q p|usVAT 



Available from 
PACE SOFTWARE LTD 
92 NEW CROSS STREET, 
BRADFORD BD5 8BS 
Tel. (0274) 729306 
Telex 51564 


0274 729306 


1 VSR-002 Versawriter Expansion Pack 1 
1PHN-001 Zoom Graphix 

(similar to Bitstik zoom) 

11NS-002 Electric Duet 

(creates 2 part music) 
1TRO-001 SAM 

(Software Automatic Mouth) 


UTILITIES 

1SWD-014Amper Array (Routine 
Machine Lib) 

1SWD-013Amper Chart (Routine 
Machine Lib) 

1SWD-015Amper Sampler 

(Routine Machine Lib) 

1SWD-012 Amper Screen 

(Routine Machine Lib) 

1 SEN-004 Aplus 

(Applesoft Structured Basic) 
1BEA-005 Apple Mechanic (Beagle 
Bros) 

1SOF-010 Assembly Lang Dev 
(6502, Z80. 8080) 

1QUA-002 Bag of Tricks 
1 SEN-018 B E S T 


(Enhanced Software Tool) 

1 SEN-011 Build Using 

(gives "Print Using" 
commands) 

1GDS-001 C.I.A. (disk utility) 

1CEN-001 Copy II Plus 4 0 
1 SWD-011 Disk Library (me CP/M 
& Pascal) 

1BEA-001 DOS Boss (modifies DOS 
commands) 

1 SEN-014 Edit Soft 

(powerful macro line editor) 
1WYT-001 Fast DOS 
1SYN-013 Global Program Line Editor 
(supports 80 cols) 

1SEN-010 Image Printer II 
1VER-003 Locksmith 4 1 
1SWD-006Merlin Macro Assembler 
1SWD-016Munch-a-Bug 
1 HAY-010 Orca/M 
1 SWDOOSPrintographer 
1PCE-002 Rosetta 

(Pascal to DOS/DOS to Pascal) 
1ELI-005 S.C. Macro Assembler 
1DAR-001 Snapshot Copykit (11+ & lie) 
1SWD 009Speedstar 

(assembles 12000 lines/mm) 
1UNI-003 Structured Basic (U-Micro) 
1SEN-001 Super Disk Copy III 
1SOF-007 TASC Compiler 

(handles very large programs) 
1 SEN-013 The Bug (assembly lang 
debugger) 

1VER-008 The Inspector 
ISWD-OIOThe Routine Machine 

(machine language routines) 
1BEA 009 Type Faces (req Apple 
Mechanic) 

1 BE A 002 Utility City 
1ELI-002 Wildcard Plus 


Inc. 

Net VAT 

2470 2840 

23.75 27.31 

18 95 21.79 

65.00 74 75 


32 75 3766 

32 75 37 66 

32 75 37 66 

32 75 3766 

18 95 21 79 

18 95 21 79 

79 00 90 95 

2470 2840 


19 00 21 85 

33 25 38 23 

37 95 43 64 


15 95 18 34 

2375 27.31 

18.95 21 79 

39 00 44 85 

22 80 26.22 
63 00 72 45 

42 00 48 30 

32.25 37 08 

66 45 76 41 

33.00 3795 

35 00 40 25 

5700 6555 

93 00 106.95 

6350 7302 

85 50 98 32 

22.00 2530 

113.00 129.55 

32.30 37 14 

35.00 40 25 


12.30 1414 

1895 21 79 

93 00 106 95 


SYSTEMS EXPANSION 


1 DIG-001 
1TYT-001 
1TYT-007 
1VER-002 
1TYT005 
1FMJ-001 

1APL 006 
1TYT006 

1VSA-004 
1VSA-005 

1 HAL-002 
1HAK 001 
1HAK-002 
1LCC-001 

1PCT-001 

1GLA-001 

1VID-016’ 

1VIS-004 
1ALS-002 

1UNI-001 
1SOF 003 


16K Ramcard (Digitek) 

32K Ramcard (Titan/Saturn) 
128K Ramcard (Titan/Saturn) 
128K Ramex card 
Accelerator 11 + 

Coolstack 

(holds 2 drives, monitor & fan) 
DOS Upgrade kit (3.2 to 3 3) 
Ember 

(Titan auto RAM bank selector) 
E-Z Port (games socket extender) 
E-Z Port II 

(twin games socket extender) 
Hard disk 10Mb (HAL. me l/F) 
Hawk 34 way VIA card 
Hawk IEEE 488 card 
Lower Case Adaptor 
(with shift mod) 

Packed Clip-on fan 
Time Kit 

Videx Function Strip 
(req Enhancer II) 

Vision 128 Ram Card 
Z Card II 
(includes CP/M) 

Z80 Card U-Micro (card only) 
Z80 Card Microsoft 
(mcl CP/M & MBasic i 


LANGUAGES 

1APL-022 Apple Logo 
1APL-007 Apple Pascal (req 64K) 

1APL-014 Apple Pilot 
1APL-009 Apple Super Pilot 
1SOF-005 COBOL 80 (CP/M) 

1MSF-001 Forth Metacraft 

1SFT 002 Forth II 

1SOF 006 Fortran 80 (CP/M) 

ITER-001 Terrapin Logo 
11NS-003 Transforth (full floating point) 


MISCELLANEOUS ITEMS 

1PCE-001 Disk Drive 

(full Apple compatable) 

1PCT 002 Disk Drive Controller card 
OELE-001 Disc Head Cleaning Kit 
(20 discs and fluid) 

OALB 004 Disk Tray (40 disks, lockable) 
OALB 003 Disk Tray (90 disks, lockable) 
1NAM OOlEpron Programmer 
1SVS 004 E-Z Learner 
ODRE-001 Finger Print (Epsons) 

1 SUB-003 Flight Simulator II 
1KFT-001 Joystick (self-centering) 
1TGP-003 Games Paddles 
OBAS 002 Plastic Disc Library Box 
9JDP-001 Prostar Training Guide 
OPOWTJOI The Plug 

(mams noise suppressor) 
1SOF-008 Typing Tutor II 
1BRF 002 UHF Modulator (with sound) 
OVIR-001 Verbatim 5 25 disks (10) 
1DTS 005 Zaxxon 


Inc. 

Net VAT 

65.00 74 75 

122.00 140 30 

284 00 326 60 
27500 316.25 

285 00 327 75 

6500 7475 

36 00 41 40 

33.20 38 18 

15 90 18 28 

2200 2530 

1950 00 2242.50 
49 00 56 35 

189 00 217 35 

32 30 37 14 

46 00 52 90 


2850 32 77 

24000 27600 


103.95 119 54 
7300 83 95 


21500 247.25 


116 00 133.40 
142 00 163.30 
65 55 75 38 

122 50 140 87 
420 00 483 00 
65 00 74.75 

42 00 48 30 

119.00 136.85 
95 00 109 25 
6595 7584 


149 00 171.35 
42 00 48 30 


1450 

1895 


1667 
21 79 


2300 2645 

93 00 106 95 
20 00 23 00 

37 95 43 64 

32 00 36 80 

36 00 41 40 


26 50 
2 25 


30 47 
258 
2500 2500 


1230 

16.50 


14 14 
1897 


30.00 34 50 

15 95 18 34 
25 60 29 44 


PACE SOFTWARE SUPPLIES LTD. gj| g£ 

92 New Cross Street, West Bowling, Bradford BD5 8BS 


CODE NO 


DESCRIPTION 


NET INC VAT 



























TOTAL 




" I enclose my cheque payable to PACE SOFTWARE 
| SUPPLIES LTD. 

| Product for use with |_|ll+ |_|lle 

| Name . 

| Address.Town. 

^County.Postcode.Tel. No.j 
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PETE & PAM-THE APPLE* IBH 


AUTHORISED FOR APPLE SALES IN LANCASHIR 


THE INCREDIBLE 


JACK 

OF ALL TRADES 



What is the incredible JACK of 
All Trades? 


JACK isan integrated applications 
software package for Apple II 

computers. "Integrated" means 
that JACK can do Word Processing, 
Data Base Storage and Retrieval, 
and Calc Analysis al! at the same 
time. Because it is integrated 
JACK lets you do all these 

things with just one simple 
set of commands. 

Who should buy JACK? 

JACK is perfect for the first¬ 

time computer buyer who works 
with information, be it words, 
numbers, or lists with words and 
numbers in them. You can learn 
JACK just once and do three 

times as much with your computer 
as with any single-function soft¬ 
ware. And JACK costs far less than 
buying three different programs! 
Experienced computer-users who 
need to integrate their applications 
should also consider JACK. If 
you've ever wished you could 
integrate a document and a calc 
model without scissors and glue, 
or ‘printing to disk', JACK is 
for you. 

What kinds of work can I do 
with JACK? 

If your work consists of words, 
lists, or numbers, JACK can 
probably handle it. If you work 
with words and numbers at the 
same time, or lists with numbers, 
or even lists with words, JACK 
will make that work easier than 
any other software you can buy. 
Things you can't do with most 
software are easy with JACK: 
write a memo with calculations- 
and do those calculations at the 
same time; or create form letters 
from a mailing list with a single 
command, or make a list of 
'what-if' options and select the 
best one by simply telling the 
computer what you want. 

What else makes JACK special? 

Convenience. Most people use 
computers to prepare documents, 
to handle informatiom, and to 
answer "what-if"-type questions. 
Without JACK, it takes a separate 
program to do each task. But 
most people don't work that 
way. We work on tasks that 
involve words, numbers, and 
record-keeping all together. And 
those tasks don't conveniently 
sort themselves into "word proces¬ 
sing tasks", "calc tasks", and 
"data base tasks". By allowing 
you to work on one task in all 
three ways, at the same time, 
JACK offers greater convenience 
than single - function software 
packages. JACK is THE software 
that lets your personal computer 
work the way YOU do, instead of 
the other way around. 

How long will it take me to get 
going with JACK? 

Experienced computer-users have 
picked up JACK in as little as 
half an hour. First-timers may 
take a day or two. JACK comes 
witha step-by-step tutorial of 
seven lessons, so you can go at 
your own pace. 

—. INCREDIBLE JACK 

AI £129.50 + VAT 


SPECIAL OFFER 

LIMITED PERIOD ONLY 
APPLE DOT MATRIX 
PRINTERS 
£299 plus VAT 



300bps (30 characters per second) 
FULL DUPLEX over the public 
telephone network 
Remarkable low price 
Conforms to CCITT V21 ^ 

international standard 
Originate and answer mode w 
Direct connect for best 
performance 
Small and lightweight 
British Telecom approved & 

Connect a terminal or computer 
to a normal telephone line through 
Buzzbox and data can be sent 
and received across the street, or 
literally, around the world! 

Unlike acoustically - coupled 
modems, which are prone to data 
errors from extraneous noise, 
Buzzbox connects directly to the 
telephone line for high quality 
performance. It conforms to the 
international V21 standard for 
data transmission at 0-300bps full 
duplex, so there's no compat¬ 
ibility problem at the remote end. 

Buzzbox operates in both 
Originate and Answer mode. It is 
powered by two FP3 batteries, or 
for prolonged use, an optional 
mains adapter can be provided. 
The modem is so small and light¬ 
weight it can comfortably be 
carried in a jacket pocket. 

The digital interface conforms 
to RS232C (V24) levels and is 
fully compatible with terminals 
and microcomputers which have 
this interface at 300bps. The data 
interface is connected through a 
5 pole DIN plug included with 
each Buzzbox. 

~A|£69.52 + VAT 



WHAT IS JAC Kreport? 

JACKreport is a Report Generator 
designed for use with the incre¬ 
dible JACK-Of-AII-T rades. 
JACKreport uses information 
from your JACK files to create 
customized reports 

WHOSHOULD BUY JACKreport? 

People who are considering JACK 
(or already using JACK) for 
personal filing. If you need to 
calculate the total value of your 
inventory, or count the number 
of labels in your mailing lists, or 
summarize data from your JACK 
files, JACKreport lets you turn 
this information into clear and 
useful reports £75 + VAT 


^THE C.I.A. 

Is a list of powerful disk espionage 
utilities that allow you to invest¬ 
igate, edit, locate, list, trace, 
rescue, translate, patch, repair, 
verify, examine,protect, unprotect 
descrypt and analyse programs or 
textfiles on normal and protected 

disks. £35 + VAT 


MultiMate ■ 

Complete Function Key Orientation 

MultiMate™ is the fastest, easiest to use 
and most powerful word processor 
available on microcomputers today 
MultiMate™ offers a complete function 
key driven system for efficient dixument 
creation and modification Most functions 
are performed while in the dixument 
(rather than from menus or utilities) with 
a minimum number of keystrokes 

Cursor Positioning Functions 

MultiMate™ has the most complete set of 
cursor positioning capabilities available 
uxlay 

Editing Functions 

The standard functions such as Insert. 
Delete, and Move, as well as the more 
complex functions, are self prompting 
and are performed with a minimum 
number of keystrokes 

Formatting Functions 

Full control over tab settings, line 
spacing and line length are provided bv 
MultiMate™ s format line feature An 
unlimited number of format lines may he 
included in your dixument Format line 
mixlification results in automatic text 
readiustment from the mixlified format 
line to the next format line or the end of 
the page 

Printing Functions 

MultiMate™ s complete printer control 
capabilities allow hill utilization of the 
features available on your printer 
MultiMate™'* Header and Footer facility 
is unsurpassed in flexibility and ease of 
use Alternate Headers and Footers are 
supported as well as the ability to change 
Header or Fixiter text as often as needed 
within a dixument 

Printer Control Cixles provide special 
printing functions, unique to vour printer 
Dixument printing is performed in a 
background mode so that while a 
dixument is being printed, you mav 
create or revise another dixument 
Foreground printing is also provided 
The Printer Queue Control allows you to 
control the dixumenis to be printed by- 
deleting a dixument from the queue, 
placing a dixument on hold or releasing 
it from hold, moving a dixument to 
the top of the queue, and restarting a 
dixument currently printing 
Advanced Functions 

MultiMate™* bbrary function allows 
you to store an unlimited number of 
boilerplate phrases, paragraphs, or forms 
(up to one page each) on a diskette 
These Library entries may be recalled for 
insertion into your dixument whenever 
specified 

Merge. Repaginate. Column Manipulation 
and the other advanced functions are also 
available and equally easy to use 

With the Column Manipulation function, 
you ma\ Move. G»py. Delete, or Insen 
columns of text or numerical data in a 
page of your dixument with a few 
keystrokes 

Column Calculation functions provide 
you with the following math capabilities 
Vertical and Horizontal Addition to sum 
columns or lines of numerical data. 
Subtraction, which is accomplished by 
designating a number as negative, and 
theroin is equivalent to adding a negative 
number Combined, these column- 
oriented functions yield you considerable 
flexibility and versatility when creating or 
editing dixument* with numerical data 

Mylar Key LabcLs 

See through, color-coded, adhesive 
labels are provided for quick and 
easy identification of the function keys 
Both a Help screen and a Function 
Location Chan are provided for use 
when you are working on an 
unmarked keyboard 


[P£l 


£339.00 +VAT 



SPECIAL OFFER 
BASF DISKS 


10 Disks for the price of 9! 

Single Sided Single Density 
suitable for Apple. 

10 for £16.11 + VAT 
100 for £148.50 + VAT 
Double Sided Double Density 
suitable for IBM PC 

10 for £24.75 + VAT 
100 for £225.00 + VAT 
Double Sided 96 tpi suitable 
for Sirius/Victor 

10 for £30.60 + VAT 
100 for £279.00 + VAT 
A whole range of other disks 
available - ring for details. 

SV*" Disk Boxes £1.95 + VAT 
5Vi" Head Cleaning Kits 
£15.95 + VAT 


MAGICALC 


Both the Apple II (minimurh 
48K) and the new lie are sup¬ 
ported, as well as expanded 
memory cards up to a total 
memory of 512K (four 128K 
cards). There are 254 rows and 
63 columns of work space on 
the spreadsheet. The program 
works in 40 or 80 columns 
(most of the 80-column cards 
are supported). A 70-column 
format is provided using Hi- 
Res graphics. Both uppercase 
and lowercase entry /display are 
allowed. The program can be 
used with multiple drives including 
hard disks. 

Q. What advanced spreadsheet 
features does MAGICALC have? 

A. 1. Columns may be different 
widths to fit your data and 
formats. _ 



2. Columns may be made invisible 
to hide data or to operate as a 
third-window on the data (bring 
first and last quarter figures to¬ 
gether, for example, while leaving 
the title and other windows 
unchanged). 

3. Individual cells may be made 
invisible to hide sensitive data. 


& RENTAL ^ 

Want to rent an Apple? 

Or an IBM PC . . a QX10. 
a Printer or anything else y< 
can think of? Call either > 
our offices for a quote 
from one machine to fift 
from one day to a thousaf 
years. 


Share Your IBM.XTHa 
Disk or other Hard Dis 

♦Local Area Network and 
Shared Resource Managemerrl 

* Broadcast Coaxial Bus Netwo 

* Network errors handled 
similar to DOS 

•PC to PC communication 

* Remote PC Execution 

•Background program 
execution at Shared PC 
•Multi-taskinguse of Printe 
Modems, etc. 

♦Performance 

•Serial coaxial bus at 
megabit/sec up to 7000 f 
•No significant User PC 
degradation 

♦IBM MS-DOS Transparen 

•MS-DOS 1.1,2.0 
•Off the Shelf program 
execution over network 
•File Transfers use MS-DO 
commands 

♦Ease of Use 

•Single PC slot for PCnet 
adapter card 

•Standard coax and BNC 
connectors 

•Automatic Load using 
AUTOEXEC BAT 
♦Disk and File Sharing 
•Public and Private 
Files/Volumes and Disk 
•File/Record Locking and 
Unlocking 

•No Dedicated File Server 
PC can act as File Server 
•Multiple File Servers 
♦Compatible with 
•IBM *S YSG EN 
•Tallgrass 

•Many other well known 
hard disks 

PCNET £1339.00 + VA 



THE 

APPLE—IBM 
CONNECTION 


This might sound like heres' 
but we're sure that some c 
you are going to want t 
transfer any kind of file t 
and from the IBM-PC. Th 


4. Cells may be protected to 
prevent inadvertent erasure. 

5. Cells may be protected to allow 
only numbers or labels to aid in 
the setup of templates. 

6. A “tab” to the next unprotected 
cell is provided for fast data 
entry into templates. 

7. On screen indication of Globa! 
Computation Order is provided, 
as well as Manual or Automatic 
Computations mode. 


ability to upgrade files fror 
the 8 bit Apple to the 1 
bit IBM-PC must be of use t 
someone? 

Can also be used to send ele 
tronic mail messages in mixe 
Apple / IBM-PC networl 
Comes with a disk for th 
Apple and a disk for th 


a 


£69 + VAT 


IBM PC. £139+ VA 


[£] - PRODUCTS FOR APPLE [PC] - PRODUCTS FOR THE IBM PC 
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PC. & EPSON SPECIALISTS! 


AND LONDON, AND IBM PC IN LONDON. 


SPECIAL OFFER JA 
THE WORD HANDLER 

All functions seen on the screen. 

* Lower and Upper case 

* Underlining 

* Superscript, bold, and un¬ 
limited tabs. 

* Even and normal justification 

£39.95 + VAT 

THE LIST HANDLER 

With List Handler you can hold 
jp to 3000 records per drive so 
that 24000 can be kept on-line 
at the same time with multiple 
Jisk drives. 

* inventory * short 

* form letters newsletters 

* mailing lists 'personnel 

* invoices directories 

* product lists * labels 

The List Handler will run on one 
or more drives, read and write 
DIF format and has unlimited 
sort fields. £33.95 + VAT 


CROSSTALK 

The crosstalk 16 XVI comm¬ 
unications package can emulate 
many other terminals. It can 
capture data and transfer data 
files with error checking. 

You can instruct it to call up 
"LOG IN" and "S" commands to 
another computer. It is simple to 
operate and has a "help" facility. 
It is fast and comes set-up to 
operate on IBM 3101, DEC VT 
100, ADDS Viewpoint, Televideo 
910/920. 

£134.48 + VAT 


PACK-A-MAC 
HAS MORE MEANING 
THAN YOU THINK. 


THIS IS "BUY-YOURSELF-A -BUFFER-MONTH" 

'ou'H never again have to waste time waiting for your 
rin ter! 

I buffer will instantly increase your efficiency, and eliminate 
he frustration of waiting for a printer to finish. Now you can 
imply dump your printing data directly to a buffer and 
' ONT/NUE PROCESSING! Buffers come in a variety of 
tyles, methods, and sizes. There is a buffer available for any 
ombination of computer/printer. If in doubt, ask our staff 
or advice. 

IN-LINE BUFFERS 

• tand-alone units with their own power supply. 

!2K Parallel In-line £199 32K Serial In-line £199 

4K Parallel In-line £225 64K Serial In-line £225 

64K additional add-on (max 256K in total) £116 + VAT 

All prices + VAT 

ALL BY PRACTICAL PERIPHERALS INC. 


EPSON INTERNAL PRINTER BUFFERS 

'hese buffers go inside the printer and use its power supply 

6K Practical Peripherals Parallel (upgradable to 64K) £115 
!K Practical Peripherals Serial (upgradable to 32K) £115 

Supports hardware handshake + XON/XOFF up to 19200 
»aud) 8K Wizard Parallel (upgradable to 64K) £109 

All prices + VAT 


APPLE INTERNAL BUFFERS 

3ufferboard docks to your existing interface, takes up one 
lot and using the Apple power supply. 

I6K Bufferboard £109 + VAT 64K Buffer board £169 + VAT 

Available for Apple parallel/Epson parallel/and Grapp/er 
n ter faces. 


BUFFERED INTERFACES 

Combined printer interfaces and buffers, taking up one slot 
md using the Apple power supply. 

16K Buffered Grappler Parallel £179 + VAT 
16K Microbuffer II Parallel £139 + VAT 
16K Microbuffer II Serial £139 + VAT 
16K Gram Serial/Parallel £129.95 + VAT 
34K Gram Serial/Parallel £218.00 + VAT 


THE APPLE 
PROFESSIONAL 
HOME COMPUTER 



YOU GET: 

An Apple lie 

Disk Drive with Controller 
TV Modulator (Colour and Sound) 
Exclusive Apple Bag 
Plus MONEY OFF VOUCHERS 
FOR 

£25 off Apple lie Monitor (£149 
+ VAT) 

£25 off 1 of the Apple discovery 
games 

or Apple Logo 
or Applewriter lie 
or Quickfile I le 

46% off Micronet 800 Service a 
saving of £79.95 which includes 

* Modem 

* Communications Card 

* British Telecom Jack Plug 
Installation 

* Postage/Packing/Insurance 

1 days FREE training at an Apple 
Training Centre Value £100 
Various Vouchers for money off 
Pete & Pam distributed software. 
£999 including VAT 
Get into Personal computing in 
a big way! 

Ask about INTEREST 
FREE CREDIT 

^ SYSGEN IMAGE 
Don't Pay More than 
you have to. 

If youv'e invested in the IBM 
PC-XT or an IBM expansion 
chassis, chances are you're doing 
important things. 

Now: May we suggest that you 
think ahead to the unthinkable: 
total wipe-out. Your hard disk 
may never crash and destroy all 
your files. But it can. That's 
why the Sysgen Image was 
invented. It lets you back-up all 
your data-your entire hard disk¬ 
in about five minutes a day. On a 
handy little tape cassette. It’s 
insurance against the unlikely 
event that your hard disk will 
lose what you've stored on it. 

Just stop and ponder a moment 
about what would happen to your 
operation if you somehow lost all 
the data, letters, invoices and 
phone numbers on your XT's 
hard disk. 

£899 + VAT 


SIDEWAYS! 

FOR EASY READING HARD COPY 

Now you can print all the 
columns of your spreadsheet, all 
at one time, all on one continuous 
page. Sideways, the ingeniously 
simple software program, causes 
your hard copy to print out — 
you guessed it — sideways. So 
your spreadsheet columns need 
never fall off the edge of your 
printer paper again. 

System requirements: 

IBM Personal Computer 
Parallel/serial printer interface 
One of these graphics printers: 
Epson MX-80/100, FX-80/100 

IBM Graphics Printer 
Okidata Microlme series 
C.ltoh Prowriter | PC' 

IDS Prism, 460 or 560 

Compatibility: 

SIDEWAYS is compatible with 
spreadsheet programs such as 
Lotus 1-2-3, VisiCalc, Multiplan, 
and Supercalc, as well as most 
word processors £ 49.49 + VAT 


MULTI-TASKING PC DOS 


&r 



Tp£) 

AND MAKE ONE IBM PC 
WORTH NINE 


TASCMASTER SOFTWARE does 
that by converting PC-DOS to 
CONCURRENT PC-DOS thus 
enabling you to create up to 9 
tasks and run up to 9 programs 
simultaneously. TASCMASTER 
DOES THE WORK OF NINE. 
While you are working with a task 
on the screen other tasks are 
working for you. To give you 
every board you may need for 
your IBM PC we include with 
TASCMASTER SOFTWARE a 
powerful MULTIFUNCTION 
board FREE!! 

Take you choice of: 

ADDRAM ELITE FEATURES or 
ADDRAM PLUS FEATURES 
with RAMDISK and RAMSPOOL 
SOFTWARE TOO 

By Profit Systems Inc. 
£349.00 + VAT 


COPY II 
PLUS 


£39.95 + VAT 


A set of disk utilities for Apple 
II or IBM PC combining the 
most asked for features into 
one low priced package. 

Includes BIT COPY SECTOR 
EDITOR VERIFY DRIVE 
SPEED COPY DISK DELETE 
DOS VERIFY FILES VERIFY 
DISK UNDELETE FILES. 


BUSINESS USERS- 

Ask about our specialist 
computer teasing plan/or our 
interest-free credit scheme f 


SPRING 

SALE 

SAVE 15%!!* 


Wordstar Training Pack Apple 24.65 

Mailmerge Training Pack Apple 24.65 

Wordstar Training Pack IBM 24.65 

Mailmerge Training Pack IBM 24.65 

Versaform Hard Disk Ver. For II 250.75 

The WORDprocessor BIBLE Tl TOR 126.65 
The WORDprocessor BIBLE Tut PC I 26.65 

Programmable Timer 7440 75.65 

Finger Print Epson Print Mod 33.95 

Sweet-P Plotter (parallel) 466.65 

Sweet-P Plotter for IBM-PC 466.65 

Sweet-P for Osbourne 505.75 

Pipeline Random Access buff 8K 126.65 
Green 12” Monitor | 14.75 

NEC Colour Monitor 459.00 

Microline 92 Parallel 339.15 

.Microline 92 Serial 364.65 

Microline 93 Serial 526.15 

Mouskattack 16.10 

Cannonball Blitz 16.95 

Laffpak 19.50 

Rana Elite Three Drive DD/DD Dr 475.15 

Rana Elite Three Plus DD/DD Dr 534.65 

Super Disk Copy II 19.50 

Smith Corona TP I D/W Serial 296.65 

Smith Corona TP I D/W Parallel 296.65 

DB Master Version 4.0 203.95 


•OFFER IS 1591 OFF THE MOST 
RECENTLY LISTED PRICES. 


DOUBLE STUFF! 


A utility to allow you to 
produce Double High Resolu¬ 
tion and double low resolu¬ 
tion graphics on an Apple 
lie (must have extended 
64K 80 col card installed) 
- using Apple soft BASIC 
commands up to 560 x 
192 pixel resolution. 

-r\ £29.95 + VAT 


APPLE IN EDUCATION : SPECIAL NOTICE 


OF GREAT INTEREST TO UNIVERSITIES, COLLEGES, POLYTECHNICS, ITEC'S. SCHOOLS, YOUTH TRAINING SCHEMES 

As part of a Pan-European incentive scheme, Apple are offering very substantial discounts to educational users of all Apple equipment except Apple 

lie bundles, Lisa, and Apple 32. The offer starts in January and ends 31st March, 1984. 

PLEASE CONTACT US NOW FOR DETAILS - DISCOUNTS UP TO 40% ARE AVAILABLE! - MAKING THE APPLE lie EVEN GREATER 

VALUE FORMONEY! 


Head Office: 

NEW HALL HEY ROAD, Rossendale 3 Lancs., BB4 6JG 
Tel: (0706) 212321 & 227011 Telex: ^35740 t’ETPAM G 

London Office: 

1, GLENEAGLES ROAD, London, SW16 6AY 
Tel: 01-769 1022 &01-677 7631 Tlx: 923070 PPCOMP G 



PRICES DO NOT INCLUDE VAT 

Lines open for orders 
8 a.m. - 6 p.m. Mon - Fri (Lancs) 

9 a.m. - 6 p.m. Mon - Fri (London) 

9.30 a.m. - 3 p.m. Sat (both offices) * 























































MICROMART 


PRICE BREAKTHROUGH 

APPLE COMPATIBLE FREE PEANUT T-SHIRT 

PERIPHERALS WITH ORDERS OVER 

£50. STATE S.M.L 

DISC DRIVES 


T1 National half height, direct drive. 

£1 79.00 

T2 National double sided, half height drive. 

2 x 143K giving total 286K formatted 

capacity This drive works exactly like two 

separate drives connected to Drive 1 and 

Drive 2 on the Disc Controller Card. 

£249.00 

T3 NEW 10MByte hard disc drive. 

P.O.A. 

PERIPHERAL CARDS Et EXTRAS 

Four port I/O, twin 6522 card - NEW .... 

£ 38.50 

Combined prmter/buufer card, 32K, full 


graphic dump capability-NEW. 

£ 89.50 

A-D, (Analog-Digital), 16 channel 


card-NEW. 

£ 69.00 

Clock card, displays Time/date, crystal 


controlled, battery back-up - NEW. 

£ 49.00 

Disc controller card, 13/16 sector. 

£ 32.00 

Z80 card, runs all CP/M. 

£ 44.50 

ITT 2020 version of Z80 card. 

£ 69.50 

Printer card, Centronics I/Face, inc.cable.. . 

£ 38.50 

RS232 Serial card, including cable. 

£ 41.50 

16K RAM Card, adds 1 6K, loads Pascal.. . 

£ 38.50 

Eprom Writer Card. 

£ 48.00 

PAL colour card, 1 6 colours on TV. 

£ 36.00 

80 column card for II plus. 

£ 44.50 

80 column card for lie. 

£ 49.50 

80 column card for lie with extra 64K. 

£ 89.50 

80/40 column switch. 

£ 8.50 

80 column inverse video chip. 

£ 9.50 

Games joystick. 

£ 11.95 

ASCII encoded keyboard, inc.lower case ... 

£ 49.50 

Cooling fan, A.C. Mains operated. 

£ 22.50 

Monitor, 1 2" green screen, SANYO. 

£ 69.50 

Peanut T-Shirt, state small/med./large 

£ 2.95 

PRINTERS 


Shinwa CP80, 80 cps. New low price. 

£185.00 

StarGemini 10X, 1 20cps, Newlow price ... 

£195.00 

Peanut KGP40, 40 column, 2 colour. 

£1 15.00 

MONEY BACK GUARANTEE 


Carriage: under £100, add £3; over £100, add £5. 

Printers/monitors, add £7 


VAT — Add 1 5% to all orders 


Peanut Computer ACCESS 

Unit 22P, Low Mill, WELCOME 

DEWSBURY WF1 3 3LX Enquire details of 

Tel: (0924) 499366 ext P NEW PEANUT PC 


Insure your 

computer 

Impact damage, fire, theft and transit cover 
for all your computer equipment. 

£1 to £1000 Cover £9 p a. with £10 excess 

£1001 to £2000 Cover £12 p a. with CIO excess 
£2001 to £3000 Cover £18 p a. with £10 excess 
C3001 to £9000 Cover £18 p a. with £25 excess 

Over £9000 Cover £2 per CIOOQp.a with £25 excess 

Write or telephone today for further details. 
KGJ Insurance Brokers (Stourbridge) Limited 

6 Hagley Road 
Stourbridge 

West Midlands DY8 1QK 
T el: Stourbridge (STD code 0384) 
390909 



PROGRAMS 


PCW is interested in programs written in any of the major pro¬ 
gramming languages for all home and small business micros. 
When submitting programs to PCW please include the following:- 
(a) A cassette or disk of the program 

(b) A listing on plain , white paper (typewritten if no printer 

available) 

(c) Comprehensive but brief documentation (d) A suitable sae 
Please mark (a), (b) and (c) with your name , address , program 

title , machine (state minimum RAM where appropriate) and — if 
possible — a daytime phone number. All programs must , please , 
be fully debugged. Programs are paid for at the rate of£50 per page of 
published listing , plus a £100 bonus for the Program of the Month , and 
must be the original work of the author and not previously published. 
Send contributions to: Surya , PCW Programs , 62 Oxford Street , 
London W1A2HG. 


I see Micronet 800 is now offering a 
£100 prize for the best program re¬ 
ceived each month. Strange, but that 
sounds somewhat familiar . . . except 
that the £100 paid by PCW for the 
Program ofthe Month isa bonusontop 
of the standard page rate. The rest ofthe 
Micronet authors, incidentally, sign 
away all their rights in return for a 
'minimum' of £15. Anyway, on to more 
interesting matters. 

This month's programs selection 
includes two 'artificial intelligence' 
programs for the Beeb — 'Fred' and 
'Micromouse'. 'Fred' is a simple learn¬ 
ing program, working along the lines of 
a relational data base, while 'Micro¬ 
mouse' is a maze-solver. 

Three oft-neglected machines get an 
airing: Paul Lay wins the Program ofthe 


Month spot with an ingenious utility for 
the Atari; Nick Foale provides an 
adventure for the Atom; and a version 
of Frogger for the MZ-80A (this also 
runs on the 'K' running 'A' Basic). Two 
utilities for the NewBrain, a sound 
synthesiserfortheTRS-80 with a sound 
box and a utility program for a disk- 
based BBCcompletetheset. Finally,the 
clues to last month's Oric 'Forest of 
Doom' are given as promised. 

Games 

Scien tific/n w thematic 
Business 

Toolkit! utilities 

Educational / Computer 
Aided Learning 
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Program of the Month 
Atari Split-screen 

by Paul Lay 


'Split-screen' is a clever utility for a 16k 
Atari 400/800. 

The program allowsyou to dividethe 
Atari's screen refresh routine between 
two different displays — one graphic, 
the other text. The net result is that you 
can (apparently) display text and 
graphics at the same time. 

The program intercepts the deferred 
vertical blank interrupt signal, and 
instructs it to alternate between two 
totally independent displays. Thus 
each display is refreshed at 1/25th 
second intervals instead of 1 /50th. 
Since the human eye has a perception 
rate of approximately 1/16th second, 
we are fooled into seeing the two 
alternating displays as one uninter¬ 
rupted one. 

The beauty of this method is that the 
text and graphics screens are genuinely 
independent, so you can have both text 
and graphics on the same line, scroll 
text without affecting the graphics, and 
so on. 

The program has been set up with a 
GRAPHICS 0 text screen and a 


GRAPHICS7graphics screen, butthese 
may be changed if desired. 

To use the routine in your own 
programs, add your code to the listing 
below. To force graphics to the pre¬ 
pared screen, GOSUB GRAPH just 
before entering the graphics state¬ 
ments. Similarly with text, GOSUB 
TEXT and then print to the screen inthe 
usual way. Note that the TEXT sub¬ 
routine positions the text cursor at 0,0. 

Split screen does have one major 
problem: screen flicker. Although the 
brain can't see the two displays as 
separate, it's being asked to cope with a 
continuously changing image and per¬ 
ceives this as a rapidflickering. In order 
to minimise the effects of this, the 
author recommends the following:- 

(a) Use dark background colours and 
bright foreground ones. 

(b) Don't change the background col¬ 
our once set. 

(c) Don't change graphics mode once 
set. 

Page 6 locations 1536-1562 and 
1636-1662 are used by the routine, so 
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PROGRAMS 


these memory locations must not be The screen flicker is irritating. Our 
used by your program. Similarly, free referee suggests that it may even cause 
memory above RAM TO P-8192 should epileptic and migraine attacks in suffer- 
be avoided if possible. ers of either illness. If anyone can think 

Note that you cannot change the text Q f some way of eliminating or reducing 
background colour or the value of the flicker, let me know. 

COLOUR 3. 







100 

GRAPHICS 16 

• 



110 

TL=PEEK<560>:TH=PEEK<561> 




120 

GRAPHICS 55 

• 



130 

GL=PEEK<560 >:GH=PEEK<561> 




140 

RT=PEEK( 106 >55:256 

• 



150 

DL=GL+256#GH 

• 



160 

Gf1=RT-8192 




170 

P1H=INT< SIV256 >: P1L=GP1-P1H*256 

• 



180 

POKE DL+4,HL: POKE DL+5,P1H 




190 

C0P1 INIT$<11) 

# 



200 

FOR A=1 TO 11:READ B 

• 



210 

IHITf(H>=CHR$<B >:NEXT H 




220 

DATA 160,0,162,6,169,7,32,92,228 

• 



230 

DATA 104,96 

A 



240 

DATA 160,255,140,48,2,160,255 

w 



250 

DATA 140,49,2,169,0,141,198 

• 



260 

DATA 2,160,100,162,6,169,7 




270 

Lift TH A2 3 9il 3 fcliio 3 \ 6 3 9o 3 i IclC* 

• 



280 

FOR A=1536 TO 1562:READ B 




290 

POKE A,B:NEXT A 

• 



300 

OATH 160,255,140,48,2,160,255 

• 



310 

DOTH 140,49,2,169,148,141,198 _ 




320 

DATA 2,160,0,162,6,169 , f , -'2,92 

• 



330 

DATH 228 , r F. 9 08,228 




340 

FOR £1=1636 TO 1662: READ B 

• 



350 

POKE A,B:NEXT A 

• 



360 

POKE 1537,TL:POKE 1542,TH 




370 

POKE 1637,GL:POKE 1642,GH 

• 



380 

A=USR(ADR< IN ITT > > 

A 



390 

DL=GL+256*GH 

W 



400 

GL=PEEK< DL+4>:GH=PEEK(DL+5 > 

• 



410 

GRAPH=420:TEXT=440:GOTO 450 




420 

POKE 87,7:POKE 83,GL 

• 



430 

POKE 89,GH:RETURN 

a 



440 

? :POSITION 0,0:RETURN 

w 



450 

GOSUB TEXT:? "INITIALIZING % 

• 



460 

GOSUB GRAPH:COLOR 0 




470 

FOR A=0 TO 95 

• 



480 

PLOT 0,A:ORAWTG 159,A:NEXT A 

A 



490 

GOSUB TEXT:? "V' i 

w 



500 

REP1 Demonstrate i on program 

• 



510 

GOSUB GRAPH:DEG 




520 

FOR C0L=3 TO 1 STEP -1 

• 



530 

COLOR COL 




540 

RX=C0L*7 

• 



550 

FOR T=0 TO 175 STEP 2 

• 



560 

PLOT 80+RX*COS<T > , 30+20+91N<T > 




570 

DRANTO 80+RX*COS< T >,30+20*3IN<-T> 

• 



580 

NEXT T:NEXT COL 




590 

COLOR 2:PLOT 75,50 

• 



600 

DRANTO 75,55:PLOT 85,50 

• 



610 

DRANTO 85,55 




620 

COLOR 1: FOR A=56 TO 63 

• 



630 

PLOT 74,A:DRANTO 36,A:NEXT A 




640 

COLOR 2 

• 



_ 
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AUGUSTA 

Augusta is a new “subset” programming 
language based on the U.S.DOD’s Ada lan¬ 
guage. Ada like syntax includes IF-THEN- 
ELSE ELSE-IF, WHILE, FOR, LOOP, CASE, 
BEGIN-END, arrays, local variables, fully 
recursive procedures and functions to any size, 
and full I/O including random access and much 
more! This fast one-pass compiler produces 
efficient “p-code” files. Executes much faster 
than compiled CBASIC. 

Available now for Z80-based CP/M systems. 
Includes compiler, compiler source, powerful 
debug utility, pcode interpreter and dis¬ 
assembler, and a comprehensive reference 
guide. 

Supplied on 8" SSSD CP/M disc.£59.95 

FIG-FORTH 

Installation manual + source listing.£12.50 

Available for the following CPU’s: 6502, 8080 
Z80, 6800, 6800, 6809, PDP-ll/LSI-11. 

FORTH Disc systems available from.£25.00 

Some 5" CP/M disc formats available, 
please enquire. 

CONGUIN SOFTWARE 
14 Goodwood Close, Morden, 
Surrey SM4 5AW 
Tel: 0524 381423 

No personal callers please 


LOWEST 

POSSIBLE 

PRICES!! 

On Apple Compatible 
Peripheral Cards 

Buy direct from us to obtain all your 
Apple II compatible peripheral re¬ 
quirements at lowest prices available 
anywhere. 

APPLE Compatible 6502 Computer 


£254.55 

RAM Card 16k.£34.50 

RAM Card 128k.£151.95 

80-Column Card.£46.95 

80-Column card + auto 40/80 column 

switch.£69.95 

Z-80CP/M Card.£37.95 

Super Sound PAL Card.£33.85 

EPROM Writer Card.£41.50 

Speech Synthesiser Card.£25.95 

Serial Interface Card RS232 .£36.20 

Disc Drive Controller Card.£25.95 

Disc Copy Card.£30.75 

Self-Centering Joystick.£11.95 


All our prices include air-mail postage 
to Europe except for the Apple Com¬ 
patible Computer. For this item, 
please add £10.00 for delivery by sea, 
or £30.00 for air-mail. 

Send for our new catalogue — avail¬ 
able now. 

COMMUNICATIONS 

ASSOCIATES 

Dept. PCW, GP0 Box 7779 
HONG KONG 
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ascii Keyboards 


■ Upper & Lower Case 
plus Control 

■ Low Power 
Consumption 

■ Shift & Alpha Lock 


■ Autorepeat (Model 777) 

■ Parallel Data Output 

■ Metal Mounting Frame 

■ Suitable for Tuscan, 
Tangerine etc. 


Model KB756A 56 key £44.50 

KB710 Numeric Pad £ 7.50 

KB771 72 key £57.50 

KB777 77 key £65.00 

Accessories available include: 

Metal Case £15.95 

Edge Connector £ 2.25 

DC to DC Convertor £ 5.50 


(for operation off single 5V supply) 


High Performance 
Monitor 



■ 12” Green P31 Phosphor ■ Toroidal Transformer 

■ MULLARD C R T. ■ Composite Video Input 

■ 80 Character ■ Ideal for Apple, BBC. 

Line Capability Micro, Gemini, IMascom, 

■ 24MHz Video Bandwidth Tuscan, Newbrain etc. 

■ 240V AC Input MODEL 101 £89.50 

U.K. Orders add 15% VAT on order total. Overseas 
Orders add £6.50 to cover part cost postage and 
documentation. Delivery all items ex stock. 

Citadel Products Ltd 

Dept. PCW, 50 High Street, Edgware, 
Middlesex, HA8 7EP Tel: 01-951 1848 


OFFICE, STUDIO, WORKSHOP 
£» DESK SPACE near 
BLACKFRIARS BRIDGE 
London S.E.1 


A wide variety of unit sizes 
from 50sq.ft. to l,500sq.ft. 
No legal fees or premiums 
Reception, telephone lines & 
telephone answering service 
available 


For further information or an appointment 
to view phone Tamas 

01-928 7311 
RENT FROM ONLY £20 ALL INCLUSIVE 



Pesrgn Resource Assocfefion 


• 

• 

650 FOR 0=0 TO 50 

660 X=INT<RNDC1>*153> 

670 V=INT< RND<1>*35 > 

• 

• 

• 

680 LOCATE X,Y,Z: IF ZOO THEN 660 

630 PLOT X,Y:NEXT 0 

• 

• 

• 

700 GOSLIB TEXT 

710 POSITION 2,7 

720 ? " i -1" 

• 

• 

• 

730 ? "1 Balloons In Space !|" 

740 ? " i ---- -- 1 " 

• 

• 

750 FOR 0=O TO 10O0:NEXT 0:LIST 

• 

• 

770 GOTO 770 

• 



BBC Disk Menu 

by SD Turnbull 


BBC 'Disk menu' is a utility program for 
a disk-based BBC Micro. 

Once installed on a disk, 'Menu' will 
present a disk directory on pressing 
SHIFT and BREAK. The first program on 
the disk is highlighted. The up/down 
cursor keys are used to highlight the 
desired program, and the RETURN key 
loads and runsthe program. Both Basic 
and machine code programs may be 
selected in this way. 

To enter Basic, press 'B'; to Rerun the 


menu program after inserting a new 
disk, press 'R'. Use the left and right 
cursor keys to select machine code or 
ASCII files. 

After typing in the listing, it should be 
saved under the filename 'OPEN'. Next 
enter '"BUILD IBOOT' and respond to 
the prompt with 'CHAIN "OPEN"'. 
Finally, press RETURN and escape, 
followed by '*OPT 4 3' (RETURN). The 
menu program is now called by press¬ 
ing SHIFT and BREAK in the usual way. 


>1.07 

100 T$= "Open Disk" 

110 REM Copyright (c) 1983 

120 REM bv S.D.'urnbull 

130 REM 9 Victoria Avenue, Didsburv 

140 REM Manchester, *20 8GY 

150 REM- 

160 M0DE7!HIMEM=HIMEM-41000 

170 ON ERROR PROCerrorsEND 

180 PROCtitle 

190 PROCinitialize 

200 REPEAT 

210 DROCDroora® 

220 UNTIL INKEY-101 
230 PROCouit 
240 END 

250 -- 

260 DEF PROCerror:PROCouit:*FX15 0 
270 REPORT:PRINT" at line ":ERL 
280 ENDPR0C 

290- 

300 DEF PROCouit:VDU26.12 

310 PR0Ccurson:*FX4 0 

320 PROCdouble(”**"+T$+" Ended**". 8) 

330 PRINT:ENDPR0C 

340 - 

350 DEF PROCcurson:VDU23;29194;0:0;0;:ENDPRDC 

360 - 

370 DEF PROCcu rsoff:VDU23:8202:0:0:0;:ENDPR0C 

380 - 

390 DEF PROCdoubleltextM*) 

400 PR0Ccentre(CHR$141+textt.Y%) 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

410 PROCcent re(CHRX141+text$, YX+1) 

420 ENDPROC 

430- 

440 DEF PROCcent re (textt,YX) 

450 LOCAL X*:X*=16-LENtext$DIV2 

460 PRINTTAB(X*,YX)text*: 

470 ENDPROC 

480 - 

490 DEF PROCtit1e:CLS: PROCcu rsof f 

500 LOCAL Y*:Y*=7 

510 PROCdouble(""+T$+”",YX) 

520 PROCcentre("by S.D.Turnbull”,YX+7) 

530 ENDPROC 

540 - 

550 DEF PR0Cinitialize:*FX4 1 

560 nu«er$="0123456789 H :cr$=CHR$13 

570 del*=CHR$127 

580 block*=S700:buffer*=HIMEM 

590 filesX=3i:tyoesX=4:5tartX=6 

600 lock*=0:loadX=l:exec*=2:lena*=3 

610 DIM file$(filesX),dataX(file5X,3),tyDe$(tyoesX) 

620 oswordX=tFFFl:osbyte*=&FFF4 

630 read*=l53:write*=&4B 

64(i FOR tvoe*=l TO tyoes* 

650 READ typei<tyoeX):NEXT 

660 ZZ*=INKEY(1000):ENDPROC 

670 - 

680 DATA BASIC Proorans 

690 DATA Machine Code Prooraws 

700 DATA ASCII File 

710 DATA EXEC-able File 

720 - 

730 DEF FNin(keys$):PR0Ccurson:*FX21 0 

740 LOCAL in*:REPEAT in*=INSTR(keys*,GET$) 

750 VDU-7*(inX=0):UNTILinX<>0 

760 PROCcursoff:=in* 

770 - 

780 DEF PR0Cheader(text*):VDU26 12 

790 PROCdoubleC”+text$+” ”,0) 

800 PRINT’:ENDPROC 

810- 

820 DEF PROCwindow(WX) :VDU28 

830 ON WX GOTO 840,850,860 

840 VDUO, 24,39,5,12:ENDPR0C 

850 VDUO,24,39,7,12:ENDPROC 

860 VDUO,24,39,24,12:ENDPR0C 

870 - 

88(i DEF PROCoroora* 

890 LOCALentries* 

900 PROCheader(Ti) 

910 PROCoet directory 

920 PROCoreoare directory 

930 PROCshow it* 

940 ENDPROC 

950 - 

960 DEF PROCoet_directory:L0CAL SX 

970 PROCsect or (read*, buffer*, 0,0,0) 

980 PROCsector(read*,bufferX+256,0,0,1) 

990 ENDPROC 

1000 - 

1010 DEF PROCsector(RW*,BX,D*,T*,SX) 

1020 LOCAL X*,YX,A* 







ZX Spectrum 

quality programs for 

YOUNG CHILDREN 



HIDDEN LETTERS £6.00 (Age 4-Adult) Today, 
reading comprehension is the most important skill of all. 
This game uses your own texts to teach children to 
extract the sense of a written passage. 


READING READINESS £6.50 (Age 2-6) Animal 
graphics to teach shape, size, length discrimination; 
colour matching. 

TELLING THE TIME £7.00 (Age 3-10) 6 easy 
programs teach children to read 12, 24 hour, digital 
clocks; to read and write time written in words; plus 
clocks to set. 


MONEY £6.50 (Age 4-10) Teaches coin recognition, 
then children use coin pictures to make up amounts of up 
to 5p, lOp & £2. 

Each cassette is supplied with a special design of our 
own KEYBOARD OVERLAYS which cover the compli¬ 
cated Spectrum keyboard and show only the information 
needed to use the program. 

Available by mail order, or ask your dealer. 


POPPY PROGRAMS 

Richmond House, Ingleton via 
CARNFORTH, Lancs. LA6 3AN 


HAVE YOU 
CONSIDERED 
BAR CODES 



Bar-codes give a speedy 
and error free means of 
data entry and provide a 
foolproof method of identi¬ 
fication for any item or 
document. Typical uses include stock control, libraries, filing 
systems, security and checkpoint verification, point of sale 
terminals, spare parts identification, etc. etc Already most 
grocery products are bar-coded at source and many other 
areas of industry and commerce are following. Bar-codes will 
soon be commonplace. 


APPLE 2 PET BBC micro 

A complete low cost bar-code identification system is 
available for these micros. It contains all the hardware, 
software and documentation needed to read and print 
bar-codes, (using an Epson dot matrix printer). Most 
bar-code formats may be read and the system may easily be 
patched into an existing applications program. 

£199.00 + VAT 

★ ★★ NEW ★★★ RS232 bar-code reader 

This new stand-alone unit decodes the bar-code and converts 
it into ASCII for transmission to the host computer via a 
RS232 port. Complete with scanning wand, power supply 
and cables. Works with virtually any computer. 

£385.00 + VAT 

More information on these products is available on request. 
Please state your micro and area of interest. The decoder 
board is available separately to OEMs. 

DOT MATRIX & DAISYWHEEL PRINTERS 
LOWEST PRICES . . . GUARANTEED! 



EPSON FX80 RX80 
NEC 8023 STAR 
SHINWA CP80 
BROTHER TEC 
etc. etc. etc. 

Our pricing policy is to 
match or better any 
other advertiser. In addition .. 
enthusiastic and knowledgeable 
technical advice and backup is available to all our customers. 
Delivery is from stock to your door, often within 24 hours. 
Phone for a quote or write for full lists. _ 


ALTEK (CW) 1 GREEN LANE 
WALTON-ON-THAMES, SURREY 
please phone before calling 0932 244110 
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PET CONVERSIONS AND UPGRADES 

It's Here at new LOW low price'" 

Don t throw out your old 9" PET 

The micro port 80 column conversion board lor the 9" PET CBM basic 4 0 or 
upgrade 2001 3000 series machines will upgrade it to a true 8000 senes Simply 
plugs into the mam logic board and with a small Keyboard modification turns your 
PET mto an 8032 Compatible with any 8032 software and ROM facilities Supplied 
complete with full fitting instructions or fitted free of charge at our workshops 
Fun money back guarantee within 14 days if not delighted £125.00 

Externally mounted switching unit for above (40 80 column suitable) £15.00 

12” VOU (FAT 40) 8 column conversion £82.00 

40-80 column switchabie (two machines in one 1 ) £98.00 

Full keyboard functions ie TAB, ESC. REPEAT, SCROLL, up/down, DEFINE 
WINDOW, LOWER CASE GRAPHIC MODE AND DELETE ROM 2 -Cursor* All 
available in direct or program mode 

Any micro port converted machine is also upgradable to 8086 specification with our 
64K add on board £250 00 
MEMORY UPGRADES 

WHILE-U-WAIT conversion (Dynamic RAM PETS only) 

Memory expansion 8K-32K £53.90 

16K-32K from £43 80. 8k-16K £34 40 

CBM 64 QUALITY SOFTWARE 

If you own a PET system with disk or printer and have added a Commodore 64. then 
why not use your PET as an interface tor the 64’ SIPOD is a IEEE to parallel IEEE 
interface allowing you to use all the PET s disk drives, printer plotters modems etc 
directly from the 64 No memory space is consumed within the 64 as SIPOD loads 
and executes within the PET SIDPOD is supplied complete with interface lead and 
instructions £29.00 

PRINT LINK 64 

Interfaces a 64 directly to any printer with centronics in put The printer will respond 
to an the norma' basic 4 commands Supplied complete with instructions and 
interface cable £26 00 

WE ONLY SELL ONE WORDPROCESSOR FOR THE 64 WE THINK IT'S THE BEST' 
VIZAWRlTE 64 TEXT formatting wordprocessor disk or cartridge £69.00 

VIZASPELL 64 Spelling checker with 30 000 word dictionary £59.00 

VIZAWRlTE - VIZASPELL Combined package (disk only) £99.00 

MiKRO ASSEMBLER Write machine code with the ease of Basic £50 00 

ARROW Save and oad to tape up to 7 times faster than normal E39 00 

VICTREE Ai’ toolkit and basic 4 0 commands + a lot more £49.00 

ZOOM An excellent machine code monitor for the 64 £10.00 

GRAPHIX 64 Easy to use high resolution graphics from basic £10.00 

STiX A most add c: ve and competing game (Joysticks requiredi £17.35 

Officai orders from schoo s universities maior companies etc are welcome 
UK customers please add 15°o VAT Prepaid orders are post free 
Telephone Me* Bignaii for Petals tor any of the above r MICROPORT. 7 

Clydesdale Close Boreham Herts WD6 2SD Tel: 01-953 8385 


: GO FORTH & ★ ; 

Laboratory Microsystems FORTHs — the 

professional FORTHs complete with editors, 
assemblers, turn-key compiler, many system 
utilities, multi-tasking, and extensive docu¬ 
mentation These FORTHs are available for 
8080 Z80, 8086 88. and 68000 processors 
using CPM-80, CPM-86. MSDOSPCDOS. or 


CPM-68K. 


CPM-80 

£60 

CPM-86 

£105 

MSDOSPCDOS 

£105 

CPM-68K 

£190 

NEW - FORTH + packages have 32-bit stacks 
and can access the full address space for both 

program and data 


CPM-86 MSDOS PCDOS 

£190 

CPM-68K 

£290 


Nautilus Systems Cross-compilers — trans¬ 
port FORTH to different processors, generate 
ROMmable code, these compilers will run on 
any of the FORTHs above. The complete 
development system — a real time saver. 
Choose targets from — 8080, 8086 88, Z80. 
6800. 6301 6801. 6809. 68000. 1802, Z8. 
9900 99000. Z8000. LSI-11. First compiler 
from £230. additional targets from £95. 
NEWBRAIN FORTH in PROM — screen 
editor, full integration to NEWBRAIN i/o and 
tape files, complete Z80 macro-assembler, 
decompiler, utilities, and manual — £55 + 
VAT. 

EPROM RS232 card and comms software also 
available. 

DRAGON FORTH cartridge — full fig-FORTH 
with editor, colour, graphics, sound, — manual 
includes source code of ALL supplied software 
— £45 + VAT. 

??? !!! JUPITER ACE DISC CONTROLLER 

!!! ??? Well ain't that magic — just add power 
and a disc drive — 3", 5”, or 8”. Includes full 
FORTH DOS software — £98 + VAT Addi¬ 
tional disc utilities £15. 

DIY FORTH kits — cheap portable FORTH- 
Installation manual — How to do it, model, 
definitions, editor £7. Source code listing for 
one processor — choose from 6502, 6800. 
6809, 8080. Z80. 8086 8088, 9900, 1802, 
68000, Z8000. VAX, Apple ][, LSI-11, Eclipse 
£7. 

Comprehensive range of FORTH books in¬ 
cludes — 

Starting FORTH by Brodie — the classic £16 
Systems Guide to fig-FORTH by Ting £26 


J-Pe 


Microprocessor Engineering Ltd 

21 Hanley Road Shirley 
Southampton SOI 5AP ■’—fM 

Tel: 0703 775482 ^ 
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• 

• 
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• 

• 

• 

• 

• 

1030 block*?0=D*:block*!l=B* 

1040 block*?5=3:block*?6=RW* 

1050 block*?7=T*:block*?8=SX 

1060 block*?9=421 

1070 X*=block*:Y*»X*DIV256 

1080 A*=I7F:CALL osword* 

1090 ENDPROC 

1100 - 

1110 DEF PROCprepare directory 

1120 LOCAL entry* 

1130 PROCdisk.title 

1140 entries*=FNget_entries 

1150 FOR entry*=l TO entries* 

1160 PROCqet entry(entry*) 

1170 NEXT:ENDPROC 

1180- 

1190 DEF PROCdisk title 

1200 LOCALtitle$,base*, point* 

1210 base*=buffer* 

1220 REPEAT title$=title$+CHR1<base*?D0int*) 

1230 ooint*=ooint*+l 

1240 IF ooint*=8 base*=buffer*+256’.ooint*=0 

1250 UNTIL!do int*=4 AND base*)buffer*) OR base*?point*=0 

1260 PROCheader(title*) 

1270 ENDPROC 

1280 - 

1290 DEF FNoet entries=buffer*?261 DIV8 

1300 - 

1310 DEF PROCqet entry(entry*) 

1320 LOCALfilei.ooint* 

1330 FOR pointX=entry**8 TO entry**8+6 

1340 filei=filei+CHRi(buffer*?ooint*) 

1350 NEXT 

1360 file$=CHR$(buffer*?ooint*AND47F)+\ B +file$ 

1370 dataX(entryX,lock*)=(buffer<?ooint*)47F) 

1380 dataXfentry*, load*)=FN!oad_address(entry*) 

139() data* (ent ry*. exec*) =FNexec_ add ress (ent ry*) 

1400 data*(entry*. leng*)=FNlenath(entry*) 

1410 fi1e$(ent ry*)=fi1e$:ENDPROC 

142 o- 

1430 DEF FNload address(entry*):entrv*=entry**8+buffer*+256 

1440 =ent ry*?0+ent ry*?1*256 

1460 DEF FNexee_addres5(entry*):entry*=entry**8+buffer*+256 

1470 =entrv*?2+entry*?3*256 

1480 - ; --- 

1490 DEF FNlenoth(entrY*):entry*=entry**8+buffer*+256 

1500 =ent rv*?4+ent ry*?5*256 

1510- 

1520- DEF PROCshow.it 

1530 LOCAL key*,tyoeX.Y*,files* 

1540 tvoe*=l 

1550 PROCdisolay(tyoe*) 

1560 REPEAT key*=GET:*FX21 0 

1570 IF INKEY-26 PROCscreen(-l) 

1580 IF INKEY-122 PROCscreen(+i) 

1590 IF INKEY-58 PROCselect(-1) 

1600 IF INKEY-42 PROCselect(+!) 

1610 IF INKEY-74 PROCrun(Y*,tyDe*) 

1620 UNTIL INKEY-101 OR INKEY-52 

1630 ENDPROC 

1640 - 
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1650 DEF PROCdisplav(tvoe*):L0CAL file* 

1660 PROC«indow(l):files*=0 

1670 PROCcentre("HyDe*(tyDe5t)+"",0) 

1660 PROC*indow(2) 

1690 FOR file*=l TO entries* 

1700 IF FNtyoe(file*,tyoe*) PR0C1 ine(file*> :file5X=files*+l 
1710 NEXT 

1720 IF files*=0 PROCcentreCNo files",2) 

1730 PROCselect(0)sENDPROC 

1740 - 

1750 DEF FNtype(file*, type*) 

1760 ON type* GOTO 1770,1780,1790,1800 

1770 =data*(file*,load*)>61500 AND data*(file*,exec*)>48000 

1780 =data*(file*,load*)>4200 AND data*(file*.load*) 

(48000 AND data*(file*,exec*)(48000 
1790 =data*(file*,load*)=0 AND data*(file*,exec*)=0 
1800 =data*(file*, load*)=4FFF AND data*(file*,exec*)=4FFF 

1810- 

1820 DEF PROClineffile*):8*=6 
1830 PRINTSPCstart*file$(file*); 

1840 PRINT v data*(file*, load*)data*(file*,exec*)data*(file*, lena*) 
1850 W=10tENDPR0C 

1860 - 

1870 DEF PROCscreenfS*) 

1880 type* 5 (type*+S*) MOD types* 

1890 IF type*=0 type*=4 
1900 PROCdisplayftyoe*) 

1910 ENDPROC 

1920 - 

1930 DEF PROCselect(S*) 

1940 IF files*=0 ENDPROC 
1950 PRINTTADfO, Y*)SPC3; 

1960 Y*=(Y*+S*) MOD files* 

1970 IF Y*(0 Y*=files*-1 
1980 PRINTTAB(0,Y*)"“; 

1990 ENDPROC 

2000 - 

2010 DEF PROCrun(Y*,type*):LOCAL filet 
2020 IF files*=0 ENDPROC 
2030 file$=FNget na#e(Y*) 

2040 ON type* GOTO 2050,2060,2070,2080 

2050 PROCouitiCHflINfilet 

2060 OSCLI("RUN "+filet):PROCcuit 

2070 PROCinessapefYou cannot run an ASCII file") sENDPROC 

2080 OSCLI("EXEC "+filet):PROCouit 

2030 - 

2100 DEF -Noet na»e(Y*)JLOCAL X*,A* 

2110 for X*=start< TO start*+9 
2120 VD ! J31X*Y*:A*=135 

2130 file$=file$+CHR$((USR(osbyte*)AND4FF0O)DIV410O) 

2140 NEXTi=file$ 

2160 DEF PROC«essaoe(M$) 

2170 PROCcent re("*+MS+*",fi1es*+1) 

2180 Z*=FNin(cr$+" ") 

2190 PROCcent re (STRING* (LENMt, ” "),files*+D 
2200 ENDPROC 

2210- 

) 

L.OO 

>*FX3 4 


MICROM AR, 


Isn’t it time you 
stopped running 
your computer at 
printer speed? 

In ten seconds, your computer can 
output enough print data to keep 
your printer busy for five minutes, or 
longer. 

Instead of waiting around for the 
printer, you could install a print 
buffer, and free your computer 
for its next task in seconds. 
Print buffers take care of the 
printing — and the waiting. And 
the more you print , the more 
time a buffer will save. 
Buffers for any combination of micro 
and printer I plotter. Internal buffers 
for Epson printers; Apple 
Computers. In-line* buffers for IBM 
PC, Sirius, Commodore 20140180 
series, Super Brain, BBC, Tandy, 
etc. 

Data transfer in RS232c serial, 
Centronics-parallel, IEEE-488 
formats. Protocol conversion. RAM 
sizes from 2K to 256K. 

A Line Computer Systems 

1 Church Farm Lane, 
Willoughby Waterleys, 
Leicestershire LE8 3UD. 

Telephone: 

Peatling Magna (053 758) 486 

Talk to the specialists. 
We have the answers. 


TAPE COPIER 5 

(new version) 


Makes BACK-UP copies of ANY type of SPECTRUM 
(16 48k) program (incl headerless, m e, unstoppable) 
easily with MANY UNIQUE features. 

FULL MONEY BACK GUARANTEE if you are not 

MAXIMUM 5 STARS from Home Comp. Weekly with 3 
out of 4 100% RATINGS. 

* LOADS in all program parts CONTINUOUSLY — even 
without pressing a key. Other copiers require many 
loadings — MASSIVELY saving you time and trouble! 

* M Drive — copies BASIC.M CODE + arrays onto 
MICRODRIVE. Stops programs — VITAL to alter 
loading instructions to make them run. 

* BREAK at any time continue loading feature. 

* MAXBYTES makes a working copy of programs 
occupying the full 16k or 48k! 

* Verifies. Repeat copies. Auto. Abort. Program name 
plus HEADER data. 

* Copies HEADERLESS and other types. Indeed ALL 
programs that we are aware of! 

* Very user friendly and simple to use. With FULL 
instructions. 

TAPE COPIER £4.50 
TAPE COPIER WITH M/DRIVE £5.50 
(add £1 Europe, £2 other countries) 

Old customers updates at £1.50 or £2 with 
_ m/drive _ 


LERM SOFTWARE 

Dept PCW, Cottingham, Market Harborough, Leics. 
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PROGRAMS 


a \ omart 


—i:f^ 


-80 

VIDEO GENIE 


NEWDOS-80 
APL-80 
PASCAL-80 
FORTH (MMS) 

DETAILS OF THESE AND OVER 200 OTHER 
PROGRAMS ARE CONTAINED IN OUR NEW LOOSE 
LEAF CATALOGUE PRICE £1 00 (REFUNDABLE) FROM 

MICROCOMPUTER 
APPLICATIONS 

41 QUEEN'S ROAD 
BLANDFORD FORUM 
DORSET DT11 7LA 

TEL: (0258)55100 



COMMODORE 

2001-3000 

4000-8000 

We have the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users. 

We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better resolution than an 
Apple! 

IF YOU OWN OR USE A PET/CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE. By the way, we 
also offer software for the Commodore 64. 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 




VIC20 
CBM64 
OWNERS!!! 


BUY DIRECT FROM THE MANUFACTURERS 
AND SAVE POUNDS!! 

3 SLOT SWITCHABLE MOTHERBOARDS VIC20 

£18.95 ★ ★ ★ CBM64 £19.50 

4 SLOT SWITCHABLE MOTHERBOARDS VIC20 

£21.50 * * ★ CBM64 £22.50 
NEW NEW NEW 
ROBOT DRIVE INTERFACE 

Plugs into the the Vies or 64S user port and gives 
complete computer control of DC motors. 

Contains all the circuitry for stop start and reverse. 
Comes complete with software cassette giving full 

instructions and control program.£18.95 

COMING SOON 

WANT TO BUILD A DROID? 

We are currently testing a large range of robot compo¬ 
nents that can be assembled in many different forms, i.e. 
swivelling base units, motorised arms, gripper units, DC 
motor and gearbox drive units with optical encoders and 
much, much more!!! All prices inclusive of VAT and P&P. 

L. W. STAINES & CO., 

UNIT 2. RODING TRADING ESTATE 
LONDON ROAD. BARKING. ESSEX IG11 8BU 
Tel: 01-591 2900 



BBC Fred 

by JL Gordon 


'Fred' is an artificial intelligence prog¬ 
ram for a 32k BBC Micro. 

Fred attempts to 'learn' from 
keyboard input in a similar fashion to a 
relational database. Facts are entered 
in the form <noun> <relationship> 
<noun>. For example, COMPUTERS 
ARE IRRITATING. From the facts sup¬ 
plied, Fred will attempt to make deduc¬ 
tions. So, if you tell Fred that COMPU¬ 
TERS ARE IRRITATING and FRED IS 
COMPUTER, Fred will deduce that Fred 
is irritating! 

You can interrogate Fred by asking 
questions such as 'Who is Fred?' and 
'What are computers?'. Fred will then 
respond by displaying all the things he 
'knows' aboutthe given subject: that is, 
facts as entered by the user, and 
inferences that Fred has made. The 
easiest way to see how this works is to 
take a lookatthe sample 'conversation' 
immediately before the listing. 

When entering facts, it's best to stick 
to straightforward three-word con¬ 
structs, and not pay to much attention 
to grammar! You can see in the sample 
conversation that Fred made a mistake 
in deducing that JOHN WRITE COMPU¬ 


TER. This error was due to the vagaries 
of the English language, since all the 
relevant facts supplied to Fred were 
correct and the deduction was a per¬ 
fectly logical one. 

To correct an erroneous inference, 
enter 'NO' in response to the incorrect 
statement. Fred will then ask which 
statement was incorrect and will flag 
the statement so that it's not repeated. 
The statement will remain in memory, 
however, so that Fred doesn't make the 
same deduction again based on future 
data. 

To save the database to tape, enter 
'SAVE'. To load a database, enter 
'LOAD'. 'PRINT' dumps the contents of 
the database to a printer. 

The program works by establishing 
the two objects and the relationship 
between them. The relationship is 
stored as a link word, and pointers are 
set to indicate which links belong to 
which objects. 

The detailed notes supplied by the 
author are too long to reproduce here, 
but photostats are available by sending 
an A4-sized sae to:- Fred Notes, PCW , 
62 Oxford Street, London W1A 2HG. 


• 

LIST07 




>LIST 





10 

REM J.L.GORDON LEARNING PROGRAM VIII 




20 

97.«&20008 



• 

30 

M0DE7 




40 

0C=5G*DIMT*<2) ,TN<2> 




50 

Z7.= 1000: J7.-500: ZN7.= 1000000 



• 

60 

A7.= 1:U7.=A7.: REM U7. SLEEP LOOP COUNT 




70 

LF7.=0: NL7.-6: NK7.-NL7.-A7. 




80 

DIM W0*(9) 




90 

DIMA*(QC) 



# 

100 

ME7.-440: DIMM* < 7. > , L7. (NL7., ME7.) 




110 

S7.=0:REM SLEEP COUNTER 




120 

M7.-27 



• 

130 

DATAWHAT,WHO,WHY,WHERE,HOW,DO,ARE.AM.IS 




140 

DATAIS A,IS AN,ARE A,ARE AN,IS TO,HAS,HAVE,CAN,WILL 




150 

DATAMAY,THE,A,TO,SAVE,PR I NT,LOAD,NO 



• 

160 

F0RI-A7.T0M7.-A7.: READM* < I) : NEXT 




170 

CLS 




175 

PRINTTAEK5,3)"Please tell me something." 




180 

PROCsleep 



• 

190 

PROCinput 




200 

PROCword_sort 




210 

PROCtype 



• 

220 

IFL*="IS"THENPRINT'"PLEASE DO NOT USE 'IS'"SPRINT"TRY SOMETHING ELSE.' 

1 : GOT 



0180 





230 

IFY7.-0THEN G0T0250 




240 

PRINT:PRINT"I DO NOT UNDERSTAND ":PRINTCY*:GOTO 180 



• 

250 

IF X7.-3THEN PROCcommand :G0T018O 




260 

IF X7.-A7.THEN PROCquestion : GOTO 180 




270 

PROCmemstore 



• 

280 

IF Y7.-A7.THEN GOTO 180 




290 

PROCanswer 




300 

CM*=A*(C7.-A7.) 




310 

PROCoutput 




320 

GOTO180 




330 





340 




• 

350 

DEFPROCinput 




360 

CLS:K7.=0 




370 

PRINT:PRINT 



A 

380 

CY*="" 



w 

390 

REPEAT 




400 

PRINTTAB (K7.+6, 12) K*; s K7.-K7.+A7. 




410 

CY*=CY*+K* 



• 

420 

K*=GET * 




430 

IFK7.C0THENK7.-0 




440 

IFK*=CHR*<127)THENCY*=LEFT*(CY*,K7.-A7.) : K7.-K7.-A7.: PR INTTAB (K7.+6, 12) " ' 

‘ 5 : GO 


• 

T0420 





450 

UNTIL K*=CHR*(13) 




460 

PRINT 




470 

ENDPROC 



• 

480 





490 





500 

DEFPROCoutput 



• 

510 

CLS 




520 

PRINTTAB(4,4)CM* 




530 

ENDPROC 



A 

540 




w 

550 





560 

DEFPROCword_sort 




570 

L-LEN <CY*> : B7.-A7.: C7.-A7.: D7.-9 



• 

580 

F0RQ7.-C7. T0D7.: WO* ( 07. ) = "" : NEXT 




590 

F0RQ7.-C7. TO L 




600 

IFMID* ( CY*, Q7., C7. ) = " " THENB7.-B7.+A7. : G0T0620 



• 

610 

WO* ( B7. ) = WO* < B7. > +MID* ( C Y* , 07., C7. )' 




620 

NEXT 




304 PCW 


























PROGRAMS 
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630 WN7.=B7. 

640 F'ROC-f red 
650 ENDPROC 
660 
670 

680 DEFPROCfred 
690 F0RQ*/.=C7. TO WN7. 

700 I FWO* (D7.X >" YOU "THEN SOTO 750 
710 WO* (Q'/.) ="FRED" 

720 I FWO* (Q7.+A7.) ="ARE"THENWO* (Q7.+A7.) = " IS" 

730 IF WO* (Q7.-A7.) = " ARE " THENWO* (Q7.-A7.) = " IS" 

740 I FWO* <G!7.+A7.)="HAVE"THENW0* (Q7.+A7.) ="HAS" 

750 I FWO* ( Q7 .) < > " I " THEN S0T0790 
760 WO* (07.)=" YOU" 

770 IFWO* (Q7.+A7.) = " AM " THENWO* (Q7.+A7.) = " ARE " 

780 I FWO* (Q7.-A7.) = " AM " THENWO* (Q7.-A7. > = " ARE " 

790 NEXT 
800 ENDPROC 
810 
820 

830 DEF PROCtype 

840 Y7.=0s X7.=0: TN (A7.) =0: TN < 2) =0: L*= " " : T* (A7.) = " " s T* ( 2) = " " 

850 B7.= 19 

860 F0RQ7.=A7. TO B7. 

870 IF WO* (A7.) =M* < Q%) THEN X7.=A7.: LF7.=A7.: Q7.=B7. 

880 NEXT 

890 IFLF7.=A7. THEN LF7.=0: ENDPROC 
900 F0RQ7.-23 TO 26 

910 IFWO* (A7.) =M* (07.) THEN X7.=3: LF7.=A7.: Q7.=27 

920 NEXT 

930 IFLF7.=A7. THEN LF7.=0: ENDPROC 
940 X7.=2 

950 T* (A7.) =W0* (A7.) : TN (A7.) =A7. 

960 I FT* (A7.) ="THE" OR T*(A7.)="A" OR T* (A7.) ="T0"THENT* (A7.) =W0* (2) : TN <A7.) =2 
970 T* (2) =W0* (WN7.) :TN(2)=WN7. 

980 F0RQ7.=TN <A7.)+A7. TO WN7.-A7. 

990 L*=L*+WO* (Q7.) +" " 

1000 NEXT 

1010 IFLEN (L*) <2 THEN Y7.=A7.: ENDPROC 
1020 IFWN7.C3 THEN Y7.=A7. 

1030 L*=LEFT* (L*, LEN (Lt) A7.) 

1040 ENDPROC 

1050 
1060 

1070 DEF PROCmemstore 

1080 IFM7.>=ME7. THENPRI NT "MEMORY FULL" : ENDPROC 
1090 B7.=0: C7.=0: D7.=0 
1100 FORQ7.=A7. TO M7.-A7. 

1110 IFL*=M*(Q7.) THEN D7.=0%s Q7.=M7. A7. 

1120 NEXT 

1 130 I FD7.=0 THEN M* (M7.) =L*: D7.=M7.: M7.=M7.+A7. 

1 140 FDR07.=A7. TO M7.-A7. 

1150 IFM*(Q%)="» THEN GOTO1170 

1 160 IFT* { A7.> =M* (Q7.) THEN BV.-OX 

1170 NEXT 

1180 F0RQ7.=A7. TO M7.-A7. 

1190 IFM* (07.)=" "THEN G0T01210 
1200 IFT* (2) =M* (Q7.) THEN C7.=07. 

1210 NEXT 

1220 I FB7.=0 THEN M* (M7.) =T* (A7.) : B7.=M7.: M7.=M7.+A7. 

1230 IFC7.=0 THEN M* (M7.) =T* (2) : C7.=M7.: M7.=M7.+A7. 

1240 F0RR7. =A7.T0M7.-A% 

1250 IFM* (R7.) >M* (B7.) IHEN1290 

1260 FORG!7.=A7. TO NL7.: IFL.7. (Q7.,, R7.) =0 THEN TX»Q7.J Q7.=NL7.: NEXT: Q7.»T*'.: R7.=M7.-A7.: NEXT 

:GOTO1310 

1270 PROCsart a: IFED=A7.THEN : Q7.=NL7.: NEXT: R7.=M7.-A7.: NEXT: ENDPROC 
1280 NEXT 
1290 NEXT 

1300 07.=L7. (NL7., B7.) : P7.=07.DIVZ7.: B7.=07.H0DZ7. 

1310 IFQ7.<NL7.THEN GOTO 1340 

1320 L7. (NL7.,B7.)=9#Z7.+M7.:M* (M7.) =T* (A7.) : M7.=M7.+A7. 

1330 LV. (AX, M7.-A7.) =9*Z7.+B7.: Q7.=2: B7.=M7.-A7. 

1340 L7. (07., B7.) =D7.*Z7.+C7. 

1350 F0R07.=A7. TO NL7.: IFL7. (07., C7.) =0 THEN T7.=Q7.: Q7.=NL7.: NEXT: 07.=T7.: G0T01390 
1360 NEXT 

1370 P7.=07.DIVZ7.:C7.=07.M0DZ7.:G0T0 1350 
1380 07.=L7. (NL7.,C7.) : IF07.>ZN7.THEN07.=07.-ZN7. 

1390 IF07.<NL7. THEN GOTO 1420 

1400 L7. (NL7., C7.) =9*Z7.+M7.: M* (M7.) =T* (2) : M7.=M7.+A7. 

1410 L7. (A7., M7.-A7.) =9*Z7.+C7.: 07.=2s C7.=M7.-A7. 

1420 L7. (07., C7.) =D7.*Z7.+B7.+J7. 

1430 ENDPROC 
1 440 
1450 

1460 DEFPROCsort a 

1470 X67.=L7. <Q7.,R7J : IFX67.>ZN7.THENX67.= X67.-ZN7. 

1480 X77.=X67.DIVZ7.: X87.=X67.M0DZ7. 

1490 IFX87.>J7. THEN X87.=X87.-J7. 

1500 X*=M*(B7.)+M*(X87.) 

1510 Z*=T*(2)+T*(A7.) 

1520 Y*=T* (A7.)+T* (2) 

1530 EQ=0 

1540 IF (X*=Y* 0RX*=Z*)ANDL*=M*(X77.)THENEQ=A7. 

1550 ENDPROC 

1560 

1570 

1580 DEF PROCanswer 
1590 REM D7.=LINK B7.=T0PIC 
1600 S17.=B7.:F7.=0 

1610 F0RQ7.=A7.T0 QC: A* (Q7.) ..NEXT 

1620 C7.=A7. 

1630 F17.=0 

1640 F0RQ7.=7T0 14: IF D7.=Q7. THEN F1%=A7. 

1650 NEXT 

1660 FOR Q7.=A7. TO NL7. 

1670 G7.=L7. (Q7., S17.) : E7.=G7.DI VZ7.: H7.=G7.M0DZ7. 

1680 IFG7.>ZN7.THEN1750 

1690 IFG7.=0 THEN T7.=Q7.: Q7.=NL7.: NEXT: Q7.=T7.: ENDPROC 

1700 IF H7.>J7. THEN F7.-A7.SH7.=H7.-J7. 

1710 IFQ7.=NL7. THEN GOTO 1740 

1720 IF F17=0 AND E7.=D7. THEN PROCanswer_a: GOTO 1740 
1730 IF F17.=A7. THEN PROCanswer_a 
1740 F7.=0 
1750 NEXT 

1760 S17.=H7.: GOTO 1660 
1770 
1780 

1790 DEF PROCanswer a 

1800 IF F7.=A7. THENA* (C7.) =M* (H7^+ " " +M* (E7.) + " " +M* (S17.) : C7.=C7.+A7.: GOTO 1820 
1810 A* (C7.) =M* (S17.) + " " +M* (E7.) + " " +M* (H7.) : C7.=C7.+A7. 

1820 IFC7.<3 THEN ENDPROC 

1830 F0RQ2=A7. TO C7.-2: I FA* (C7.-A7.) =A* (Q2) THENA* (C7.-A7.) =" " : C7.=C7.-A7.: Q2=C7.-A7. 

1840 IFM*(517.)=M*(H7.) THEN A* (C7.-A7.) =" " : C7.=C7.-A7.: Q2=C7.-A7. 

1850 NEXT 
1860 ENDPROC 
1870 
1880 


NO GIMMICKS! 
NO WAFFLE! 


SIMPLY THE BEST 
PRICE! 


WORDSTAR/MAILMERGE/SPELLSTAR 


For 


FOR ONLY £299 

VER. 3.24 


Personal 

Computer 



Mailmerge only £55 
Spellstar only £99 


r 


Wordstar 
only £199 



[apple 


OVERSEAS AND TRADE 
ENQUIRIES WELCOME 


WORDSTAR PROFESSIONAL PACK £369 

SUPERCALC PROFESSIONAL PACK.£169 

DEBASE PROFESSIONAL PACK £337 

MULTIPLAN.£139 

HOMEWORD WORD PROCESSOR ALSO SUITABLE FOR 
COMMODORE 64 ATARI £32.95 

VISICALC 3.3 £149 


By popular demand we are able to supply business, 
educational and recreational software at DISCOUNT 
PRICES for the following machines: Apple, Atari, BBC, 
Commodore, Vic 20, DEC Rainbow, IBM, ICL. Epson. 
Sinclair, Sirius, Spectrum, Texas, TRS 80, CPM 5V4 or 8 
inch. 

Please send SAE for full list 


NEW HARDWARE 

STAR DP 515 PARALLEL INTERFACE.£269 

OLIVETTI JP 101 PARALLEL INTERFACE £239 

JUKI 6100 DAISYWHEEL £359 


MOST PRINTER CABLES IN STOCK FROM 
AROUND £7 

USED HARDWARE 

Watanabe WX4633 10 pen plotter RS232, mint 

condition. £1,600 

DRE 132 column printer, tractor, RS232 . £200 

QUME Sprint 3-55, daisywheel, speed-feed, single 

sheet feeder, QUME parallel int. £595 

Decwriter LA36 RS232 keyboard/printer. £225 

Burroughs B90 series, mini computer and Win¬ 
chester 16 Mb, 2 VDU’s . £3,000 

Micos 100 minicomputer (based on Data General 
Nova 3/12), 2 Midas terminals, Centronics printer 
64Mb fixed/exch CDC drive, includes Travel Agent 

software, desk etc. £8,500 

All prices plus VAT in UK. Phone your Access or 
Barclaycard number for immediate despatch (soft¬ 
ware sent post free). 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGTON, MIDDX. 

Tel: 01-977 3498 

Answering machine after business hours. 

Offers subject to availability. 

Telephone first to reserve. 
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MICROMART 


Programming the 

PET/CBM 

By Raeto West 


The Reference Encyclopedia for Commodore 
PET and CBM Users 

Comprehensive teaching and reference book on 
programming Commodore's 2000, 30(H). 40(H) and 8(HK) 
microcomputers and peripherals. 

Man) programs, charts and diagrams. 17 chapters, appendices, 
and index, iv • 504 page large-format paperback. ISBN 0 9507650 
0 7. Price in I k and ktirope £14.90 each I includes post and 
packing). Five or more £12.90 each. 48 hour order turnaround 
guaranteed. 

From dealers and booksellers or direct: 

Trade Manager. Kdward Arnold (Publishers) Ltd. 
Woodlands Park Avenue. MAIDENHEAD, Berks 
SL33LX. 

Tel: (062882)3104 

"A masterpiece" — Creative Computing 
"Essential — Educational Computing 
“Excellent" — Jim Strasma 
"Comprehensive & Accurate" — Jim Butterfield 


Send orders and make cheques payable to: 

Trade Manager. Edward Arnold I Publishers) Ltd. 

Woodlands Park Avenue. MAIDENHEAD. Berks SU3LX 


Send copy ies Programming the PET/CBM at £14.90 

I enclose cheque P< > foi t . 

N \MI 
ADDRESS 


_ / 


SINCLAIR ZX 
P.S.U. REPAIR 
SERVICE 


SPECTRUM — 
ZX81 — 

ZX80 — 
PRINTER — 


£4.95 

Incl. p&p 
Cheque or P.O. 

12 Month Guarantee 


REPAIRED TO ORIGINAL SPECIFICATION 


MODERN 

ELECTRONICS 

UNIT 5B, ENTERPRISE ROAD 
MABLETHORPE, LINCS LN121RF 


PRINTERS NEW LOW 
PRICES 

Large selection available. 

We specialise in interfacing to 

SHARP 

computers, including the new' 

MZ700 

Other boards available including:- 
EPROMPROGRAMMERS 
MEMORY STORAGE 
ADC 

INPUT OUTPUT 
RS232, ETC 

PETERSON 
ELECTRONICS LTD 

ACADEMY STREET, FORFAR, 
TAYSIDE, DD8 2HA 
Tel: 0307 62591 



PROGRAMS 





7 

1890 DEFPROCcommand 

1900 IFCY*="LOAD"THEN PROC1 oad: ENDPROC 

1910 IPCY*="SAVE"THEN PROCsave:ENDPROC 

1920 IFCY*< >"PRINT"THENG0T02040 

1930 VDU2 

1940 PRINT 

1950 F0RQX=AXT0MX-AX 

1960 PR I NT; QX" "M*(QX); 

1970 PRINTTAB(16); 

1 980 F0RW7.=A7.T0NL7.: PR I NT; L7. (W7., 07.) , 5 

1990 NEXT 

2000 PRINT 

2010 NEXT 

2020 VDU3 

2030 ENDPROC 

2040 IFC Y*=”NO"THENPROCno:ENDPROC 

2050 PRINT"I CANNOT DO THAT." 

2060 ENDPROC 

2070 

2080 

2090 DEF PROCquestion 

2100 L*= " " : T* (A7.) =WO* (WN7.) : TN < A7.) =WNX 

2110 F0RQ7.=2 T0WN7.-A7.: LS=L*+W0* (Q7.) +" " : NEXT 

2120 L*=LEFT*(L*, (LEN<L*)-AX)> 

2130 F0RQ*/.=A7.T0 P17.-A7. 

2140 IF L*=M* (Q7.) THENDX=QX: QX=MX-A7. 

2150 NEXT 

2160 IFDX=0THENDX=9 

2170 F0RQX=AXT0MX-A7. 

2180 IFT* (A7.) =M* (07.) THENBX=QXs QX=MX -AX 

2190 NEXT 

2200 FROCanswer 

2210 IFC7.>A7.THEN GQT02240 

2220 PRINT" l HAVE NO ANSWER FOR YOU." 

2230 ENDPROC 

2240 PRINT 

2250 F0RQ7.=A7.T0C7. 

2260 PR I NT A* (Q7.) 

'2270 NEXT 

2280 ENDPROC 

2290 

2300 

2310 DEF PROCsleep 

2320 REPEAT 

2330 F0RV7.=A7. TO NK7. 

2340 IFL7. <V7.,U7.)=0THEN G0T02390 

2350 G7.=L7. (VX, U7.) s IFGX:ZNXTHEN2390 

2360 EX=GXDI VZ7.: H7.-G7.M0DZ7. 

2370 IFHX>JX THENFX-AXlHX=HX-JX 

2380 IFEXC15 AND E7.>9 AND M*(HX)<>M*(UX)THEN PROCsl eep .sort ELSE PROClink_s 

ort 

2390 K*=INKEY*(0) 

2400 I FK*< > " " THENVX=NK7. 

2410 FX=0:NEXT 

2420 UX=UX+AX: IFU7.=M7.THENU7.=A7. 

2430 UNTIL K*<>"" 

2440 ENDPROC 

2450 

2460 

2470 DEF PROCsleep sort 

2480 S1X=HX 

2490 FDfclX=AXTONLX 

2500 FX=0 

2510 GX=LX(IX,SIX) i IFGX>ZN7.THEN2560 

2520 E7.=G7.D IVZX: HX=GXMODZX 

2530 IFHX>JX THEN HX=HX-JX:FX=AX 

2540 IF IX—NLX THEN2560 

2550 1 FtX>v HND h* tHX)<->M* (UX) THEN PKuCsleep new 

2560 NEXT 

2570 IF E7.=9 THEN S17.*HX : G0T02490 

2580 ENDPROC 

2590 

2600 

2610 DEF PROCsleep new 

2620 IF FX=AXTHEN T* (AX) =M* (HX) : T* (2) =M* (UX) : L*=M* (EX) : G0T02640 

2630 T*(AX)=M*(UX):T*(2 > =M*(HX):L*=M*(EX) 

2640 PROCmemstore 

2650 ENDPROC 

2660 

2670 

2680 DEF PROCsave 

2690 S=OPENOUT("L_DATA") 

2700 F0RQX=AXT0MX-AX 

2710 PR I NT£S, li* (QX) 

2720 FORPX=AXTONLX:PRINT£S,LX(PX,QX):NEXT 

2730 NEXT 

2740 CLOSEES 

2750 ENDPROC 

2760 

2770 

2780 DEF PROCload 

2790 QX=AX 

2800 S=OPENJN("L DATA") 

2810 REPEAT 

2820 INPUT £S,M*(QX) 

2830 FORPX=AXTONLX:INPUTES,LX(PX,QX):NEXT 

2840 QX.=QX+AX. 

2850 UNTIL EOF£S 

2860 CLOSEES 

2870 MX=QX 

2880 ENDPROC 

2890 

2900 

2910 DEF PR0C1ink_sort 

2920 S1X=HX:S2X=EX 

2930 FORIX=AXTONLX 

2940 GX=LX(IX,S2X):IFGX >ZNXTHEN2990 

2950 EX=GXD IV Z X: HX=GXMOD Z 7. 

2960 IFHX>JXTHENHX.=HX-JX 

2970 IFIX=NLXTHEN2990 

2980 IFEX<15 AND EX>9THENEX=HX:HX=S1X:PROCsleep new 

2990 NEXT 

3000 IF EX=9 THENS2X=EX:G0T02930 

3010 ENDPROC 

3020 

3030 

3040 DEF PROCno 

3050 CLS 

3060 PRINTTAB(4, 10) "WHICH STATEMENT IS INCORRECT *?" 

3070 PRINT 

3080 INPUTCY* 

3090 PROCword sort 

3100 PROCtype 

3110 QX-0 

3120 FX=0 

3130 REPEAT 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


L 
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PROGRAMS 


• 

3140 

Q7.-Q7.+A7 

0 


3150 

IFT* (A7.) =M* (Q7.) THENF7.=A7. 



3160 

UNTIL F7.=A7. OR Q7.>M7. 



3170 

IFQ7. >=M7.THENPR I NT " " I NEVER SAID THAT. ": ENDPROC 



3180 

F7.-0: F1 V.—O : D7.=0 

• 


3190 

FORC7.=A7.TONL7. 



3200 

F7.=0 


• 

3210 

B7.»L7.(C7.,Q7.) 

• 


3220 

IFB7.-OTHENC7.-NL7.: NEXT: (30T03290 



3230 

IFB7. >ZN7.THENF7.-A7.: B7.-B7.-ZN7. 


• 

3240 

07.-BXDIVZ7.: P7.=B7.MGDZ7. 

A 


3250 

IFP7. >J7.THENP7.-P7.-J7. 



3260 

IFM* <P7.) «T* (2) ANDM* (07) -L*THENF17.=A7.: D7.-C7.: C7.-NL7.: NEXT: 80T03300 



3270 

NEXT 


• 

3280 

IF07.-9THENQ7.-P7.: G0T03190 

• 


3290 

PRINT'" I NEVER SAID THAT !":ENDPROC 



3300 

IFF7.-A7.THENPRINT' " I ALREADY KNOW THAT. ENDPROC 


o 

3310 

F7.-0:F 17.-0 

• 


3320 

B7.-L7.(D7.,Q7.) 



3330 

L7. < D7., Q7.) -L7. < D7., Q7.) +ZN7. 


0 

3340 

07.-B7.D IVZ7.: P7.-B7.MODZ7. 



3350 

IFP7. >J7.THENP7.-P7.-J7.: F7.-AY. 

• 


3360 

IFP7.-0THEN3440 



3370 

FORC7.-A7.TONL7. 


• 

3380 

X67.-L7.(C7,P7> : IFX6X>ZN7.THEN3420 

• 


3390 

X 77.- X 67.ETC V Z7. i X 87.- X67.M0DZ7. 



3400 

IF X 87. > J 7. T HE N X 87.- X87.-J 7. 


• 

3410 

IFM* <X77.)-L* AND M* ( X87.)-T* (A7.) THENL7. <C7., P7.) -L7. <C7, P7.) +ZN7i F17.-A7. 

0 


3420 

NEXT 



3430 

IFF17.-OTHENP7.-L7. (NL7., P7.) M0DZ7: 80T03360 



3440 

IFF17.-OTHENPRINT" I ONLY FOUND HALF OF THAT." 


• 

3450 

PRINT'" GOT THAT." 

• 


3460 

ENDPROC 




Atom Quest 

by Nick Foale 


In our enthusiasm for all those shiny 
new micros, PCW doesn't forget the 
older machines — and here's an 
Atom program to prove it. 'Quest' 
is an adventure program for the 8k 
machine. 

You start out in a dungeon. Within 
this dungeon, you'll find all the usual 
dungeon-type things — bats, trap¬ 
doors, treasure (adventure game 
dungeons always contain treasure), a 
Wampusortwo, pits, Belor—masterof 
the dungeon, magic crystals and the 
Neidus. It's the Neidus you're after. 

There are five horizontal and five 
vertical walls (I always thought that 
horizontal walls were called floors, but 
no matter). Run into one of these and 
you'll gain a headache and lose five 
points. 

Bats have a nasty habit of picking you 
up bodily and hauling you off to another 
part of the dungeon. During this un¬ 
wanted journey, you'll probably drop 
some or all of your treasure. One magic 
crystal will kill the bat and gain you 30 
points. 

The trapdoor is the only means of 
escape from the dungeon; find it, and 
you have the option of continuing in 
your quest or getting the hell out. 

There are 20 diamonds worth 50 
points each if you manage to leave the 
dungeon alive with them. 

Wampi (plural of Warn pus) are... no, 
you don't want to know about Wampi. 


Tryto imaginea deranged Oric-owning 
traffic warden, and you're getting 
warm. Wampi eat you. Killing one 
requires between one and six magic 
crystals and will gain you lots of points. 

Pits are (a) bottomless and (b) to be 
avoided. Like an unreliable lift, once 
you step intoone, motion issuspended. 
A magic crystal will save you. 

Belor is like a Wampus, only more so. 
However, she won't actually harm you 
— but will just follow you around and 
think a lot about harming you. If you 
hold the full Neidus, you can transport 
her and gain 2500 points. 

TheNeidusisinthreeparts. Each part 
is worth 1000 points, and a 2000-point 
bonus is awarded if you escape with all 
three parts. 

You have ten commands available: 
N, NE, E, SE, S, SW and NWforthe eight 
points of the compass, plus H for H)elp 
and T to Transport you to a random 
section of the dungeon. 

There are five skill levels, and three 
warning levels. The skill level deter¬ 
mines the number of nasty things in the 
dungeon (A is the hardest). Warning 
level C warns you about all nearby 
dangers except pits, B warns you of 
Neidus and Belor and A gives you no 
warnings whatsoever. The author 
plays on skill A, warning C and reckons 
over 5000 points is good. 

The dungeon is randomly created 
each time the program is run. 


• 

LST 1ST 

3DIMDD9;3=0;T=0;M=S;P=0;E=#8203? F=#2S00;0=0;H=#2S40; Q=#2880 

• 

• 

21F.Z=0TO440?E?Z=0;N. 

23P. *12 

24?#E1=0 

• 

• 

25F.Z=1T015;F. X=0TOZ»P. " ";N. 

30P."THE QUEST"*;N.Z?F.Z=1TO250;WAIT;N. 

3IP.*30? ?#E1=0 

• 

• 

32P." a nick foale creation" 1 »F.Z=0TO220;WAIT? N. 

35P.*12"GOOD MORROW OH BRAVE ONE,I BE"’"THE INN-KEEPER." 

• 

• 

45P."INSIDE THE"’"DUNGEON IT BE AS DORK AS PITCH."’ 

60P."YOU ENTER HAVING ONLY 6 MAGIC"’"CRYSTALS AND A COMPASS." 

B1IN.’’"WHAT IS YOUR NAME OH BRAVE 0NE"’*H 

• 


62IN."LEVEL (A-E) "*F;G.4000 



MICROMART 


SAGE II and IV 

PHONE FOR OUR CASH PRICE 

We offer the best cash deals on Sage. 
Try the rest but come to the BEST — 
We will match ANY cash price AND 
give expert service. 


Call the Sage & p-system experts at 

Switch Software 

10 Arnold Avenue, Grantham, Lines. 
Tel: (0476) 73527 


The Data Machine 

The new p-system multi-file database with 
Pascal interface. Up to 20 interconnecting 
records (size limited only by memory: e.g. 
one may be 18k); automatically generates 
input/display/report screen layouts (which 
can be edited); Free format report and letter 
writer; £495.00 + VAT 

Full multi-user for Sage: £950.00 + VAT 

Trade enquiries welcome 


M & J SOFTWARE 


DRAGON lig-F0RTH.£12 

A cassette-based implementation of FORTH which includes a powerful text 
editor and a 6809 macroassembler All the power of Basic is retained by 
being able to access Basic commands from FORTH Do not be fooled by the 
low price of this package — it represents unbeatable value for money and 
comes complete with extensive documentation. 

fig-FORTH ASSEMBLY SOURCE LISTINGS.£7 each 

Available for the following Processors — 

6502. Z80, 6809, 8080. 1802. 9900. 6800. 68000. 8086/88 & PDP11 

MVP-F0RTH ASSEMBLY LISTINGS.£7 each 

Available for 6502. 8086 88 & 8080 Processors. 

These listings provide the source for an implementation of FORTH up to 79 
standard. 

fig-FORTH INSTALLATION MANUAL £5 

A complete how to do it guide to the implementation of FORTH from the 
above listings. This manual contains the FORTH source written in FORTH, an 
editor, an extensive glossary and lots more. 

ALL ABOUT FORTH by Haydon.£7.95 

An excellent reference book with cross references to fig-FORTH. the 
FORTH-79 standard and Starting FORTH. This book should be next to every 
FORTH Programmer's computer. 

6809 & 6502 MACROASSEMBLERS.£5 each 

Written in fig-FORTH, these listings require the minimum of alteration for 
any fig implementation. Copies on tape can be supplied for Dragon and 
Microtan users at £1 extra 

DRAGON COMPANION.£4.95 

A useful source of information on the workings of the DRAGON. It includes a 
full 6809 disassembler. 

Cheques & PO's:— 

M & J SOFTWARE, 34 GRAYS CLOSE, SCHOLAR GREEN, 
STOKE-ON-TRENT ST7 3LU. Tel: (0782) 517876 


IF YOU ARE 
INTERESTED IN 
ADVERTISING IN 
MICROMART 

CALL 

CLAIRE 

ON 

01-636 6890 


PCW 307 






































MICROMART 


£500 PRIZE!! 


Zargon zapped? Kong KO’d? — then 
try something completely different 

— accept a real challenge 

— SET SQUARE— 

Sketch the square and solve the 
cipher, reveal the key and unlock the 
prize. 

A fascinating program. 

Send just £9.95 to: 

ORXON (Dept P) 
Glenroyd House 
Bishop Monkton 
Harrogate HG3 3RG 

(State whether CBM64. BBC. Spectrum or Pet). 


CINE TO VIDEO 


(any format) 

SUPER & 

STANDARD 8/16mm 
U-MATIC 

Why not have your old cine 
films/colour slides transferred 
(8mm/Super 8/16mm) to video 
cassettes 

For details: 

Chigwell Video Film Library 

10 BROOK PARADE, HIGH ROAD 
CHIGWELL. ESSEX 
Tel: 01-501 1186 


BlflnH CASSETTES 

Rely on the professionals for guaranteed top quality computer/audio 
cassettes at great value budget prices. Packed in boxes of 10, 
complete with labels, inlay cards and library case. 

Prices include VAT, post & packing 


LENGTH 

BOX PRICE (10) QTY. VALUE 

5 mins (c.5) 

£4.55 

10 mins (c.10) 

£4.40 

12 mins (c.12) 

£4.45 

15 mins (c. 15) 

£4.50 

30 mins (c.30) 

£4.70 

60 mins (c.60) 

£5.30 

90 mins (c.90) 

£7.00 


£ 


Cheque Postal Order enclosed for 

TRADE ENQUIRIES WELCOME. GET BEST TERMS, SERVICE & PRODUCT. BUY 

DIRECT FROM MANUFACTURERS OF PROFESSIONAL BRAND CASSETTES. 

NAME. 

ADDRESS. 


PROPEJJtOflRl mRGnETICS LTD 

Cassette House, 329 Hunslet Road, Leeds LS10 3YY 
FREEPOST Tel: (0532) 706066 


EEPOST Tel: (0532) 706066 A /) 

/wwv 


PROGRAMS 


• 

70IN."WARNINGS (A-C) "$F;IF?F <650R?F> G7G. 70 

S0P."PREPARE TO MEET THY DOOM ! ! "* 

200F.Z=0TO20?E?Z=1?N. 

• 

• 

210F. Z=420TO440;E?Z=1;N. 

220F.Z=0TO420STEP21?E?Z=15N. 

230F.Z=20TO440STEP21»E?Z=1;N. 

• 

• 

• 

235F.K=2T014S.6;L=A.R. %1S+2;F. N=K TOK+4 

236?CE+N*21+L>=1?N. ;N. 


• 

237F.K=1T05;G=A.R.%18+2?DOL=A.R. *9+2?N=A. R. *9+10 

238C=A. (L-N)?U.C> 50. C<15 

239F.U=L T0N;?(E-HJ+G*21)*1?N. ?N. 

• 

• 

260F.Z=1TO20 

270DOY=A.R.%441?U. E?Y=0 

2S0E?Y=3»N. 

• 

• 

290F.Z=lTOR 

300DOY=A. R. %441 *,U. E?Y=0 

• 


310E?Y=4?N. 

• 

• 

312F.Z=lTO(1/3) 

313D0Y=A. R. *441tU. E?Y=0 


• 

314E?Y=7 » N. 

315F.Z=1TQI 

320DOY=A.R. %441?U. E?Y=0 

• 

• 

325E?Y=5 

330DOY«A.R. %441?U. E?Y=0 

335E?Y"6»N. 

• 

• 

360F.Z»1TO50 

370DOY-A.R. %441?U. E?Y=0 

• 


380E?Y=8?N. 

• 

• 

415F.Z*1T03 

420DOY=A.R.%441;U.E?Y=0 


• 

425E?Y*21 N. 

430DOV-A.R. *441?U.E?V=0 

440E?V=9 

• 

• 

487D0A-A.R. %4411U. E^ft=0 

490G.6000 

43lF.Z=1TO100;WAIT?N. ;P.♦12?G0S.5000 

• 

• 

492DDl=A+22tDD2=A+21 » DD3=A+20> DD4«=A-1 ?DD5=A+1 »DD6=A-22 

493DD7*A-21 lDD8=A-20? IF?F=CH"A"G. B00 

• 

• 

494IF?F=CH"B"G. 520 

495S=0;F.Z=1T08»IF E?DDCZ)=1 S=1 

49SN. ?IF S=1P."YOU FEEL A SLIMY WALL"’ 

• 

• 

497S=0?F.Z=1T08;IF E?DDCZ)=3 S=1 

49SN.;IF S=1P."TREASURE!TREASURE!"’ 

499S=0»F.Z = 1T08?IFE?DDZ=4S=1 

• 

• 

500N.;IFS=1P."TRAPDOOR !' TRAPDOOR !!" 1 

511S=0» F.Z = 1T0S»IF E?DD( Z)=5S=1 

• 


512N.;IF S=1P."YOU SMELL THE FOUL STENCH OF A"’"WAMPUS. 

• 

• 

513S=0?F.Z = 1T08?IF E?DDC Z> =ES=1 

514N. tIF S=1P."YOU HEAR WINGFLAPS OF BATS"’ 


• 

517S=0;F.Z = lTOB »IF E?DD L Z)=8S=1 

518N. »IF S=1P."YOU FEEL A MAGICAL FORCE"’ 

520S=0;F. Z = 1TOB?IFE?DDZ=2S=1 

• 

• 

522N.;IFS=1P."NEIDUS IS NEAR."* 

525S=0? F. Z = 1T0S?IFE?DDZ=9S=1 

• 


52SN.;IFS=1P."BELOR!BELOR'"’ 

• 

• 

600P.’"WHAT DO YOU WISH TO DO OH "’*H’;IN.*Q 

610IF?Q=84G.900 



612IF?Q=72G.800 

• 

• 

615B=A 

6201 F*Q= " NW " OR$Q=" NE "OR$Q= " N" B=B+21 


• 

6301 F*Q= " SW " OR*Q= " SE " OR*G!= " S " B=B-21 

6401F*Q="NW"OR*Q="SW"OR*G!="W"B=B-1 

6501 F*GJ= " NE " OR*G!= " SE " OR$Q= " E " B=B+1 

• 

• 

700IF E?B=1 P."CLONK,YOU HIT A WALL"’;P=P-5 ;G.490 

710IF E?B =3P."YOU FOUND SOME TREASURE"’ »T=T+1;E°B=0 

w 


7201F E?B=4G.950 

• 

• 

725IFE?B=2G. 1300 

7301F E?B=5G. 1000 



735IFE?B=9G. 1400 

• 

• 

7401F E?B=EG.1100 

750IF E?B=7G.1200 


• 

7&0IFE?B=8P. "YOU FOUND A MAGIC CRYSTAL"*;M=M+1?E?B=0 

770A=B? G. 490 

800IFM<1G. 930 

• 

A 

• 

S05P.♦12»K=A/21?L=A%21;F.Z=0TO20;F. Y=0TO20 

810IF?(E+Y+Z*21)=2P. "NEIDUS" ;G. 850 

• 


815IF?(E+Y+Z*21)=4P."TRAPDOOR";G.850 

• 

• 

816IF?(E+Y+Z*21 ) =9P."BELOR" ; G. 850 

820N.iN.;P. ’ "any key"?LINK#FE94 ; P. ’ ;M=M-1 ; G.490 


• 

850IFK <Z P. " NORTH " 

855IFK)Z P." SOUTH " 

8601FL<Y P. " EAST " 

• 

• 

8651 FL>Y P. " WEST " 

870P. ’ ;G. 820 

8001FM=0G. 930 

• 

• 

905P."YOUR HEAD SPINS AS YOU ARE" ’ "TRANSPORTED TO ..." 

910DOA=A.R. *441 ! U. E?A=0 



920M=M-1 ; G. 490 

• 

• 

930P."BUT YOU HAVE NO MAGIC CRYSTALS" ’; G. 490 

950IN. "DO YOU WISH TO ESCAPF "on-ternr»* CH ..Y”o. 2000 


• 

960IF?Q=CH"N"P."BRAVE KNIGHT !!"’; A=B ; G.490 

970P."YES OR NO?"’ ?G.950 

1000IFM)0G. 1025 

• 

• 

1010P. "THE WAMPUS HAS EATEN YOU"’ 

1020P."BUT YOU GAINED "P" POINTS FOR" ’" BRAVERY" ’? E. 

1025P."YOU DISTURBED THE WAMPUS"’ 

• 

• 

• 

1030X=A. R.%6+l ? IFX> M G. 1060 

1040P. "BUT YOU DESTROYED IT WITH "X’ "MAGIC CRYSTALS" ’? E?B=0 



1050A=B ? P=P+X*50 ; M=M-X » G.490 

• 

• 

1060P."BUT YOUR MAGIC WAS TOO WEAK.YOU NEEDED "X" MAGIC" 

1065P. " CRYSTALS AND"’"HAD ONLY "M’ 


• 

1070P."BUT YOU GAINED "P" POINTS FOR"’"BRAVERY"’ ; E. 

• 
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PROGRAMS 

- 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1100P."SUPERBATS!"* 

1110IFM> 0G.1150 

1115D0A=A.R.*441;U.E?A=0 

1130N=A.R.*(T+1) 5P. "YOU LOST "N" DIAMONDS IN"*"THE PANIC. "* 

1132T=T-N 

1135F.Z=1TON 

113BD0X=A.R.*4415U. E?X=0 

1137E?X=3;N. 

1140G.490 

1150IN."MAGICCYES OR NO)"*Q5IF?G!=CH"Y"G.1155 

1151IF?Q=CH"N"G.1115 

U53P. "YES OR NO ?"’ IG. 1150 

1155P."YOU KILLED THE BATS!!"’ 5A=B5M=M-15E?A=05P=P+30;G.490 

1200IF M>0G.1255 

1210P."AAAAAAHHHHHHH"* 

1220P."YOU FELL DOWN A PIT BUT WON"’P" POINTS FOR BRAVERY"’5 E. 

1255P."YOU STUMBLED ON A BOTTOMLESS PITBUT A MAGIC CRYSTAL"’ 

12B0P. "SAVED YOU !"’ * M=M-1 * P=P-10 5 G.490 

13000=0+15IF0=3G. 1350 

1310P."YOU HAVE FOUND PART "0" OF THE"*"NEIDUS."’5G.1430 

1350P. "YOU HAVE FOUND THE FINAL PART OFTHE NEIDUS. "* 5G. 1430 

1400IFO=3G. 1450 

1410P. "THE EVIL BELOR HAS KILLED YOU M"’"Y0U EARNED "P 

1420P." POINTS FOR BRAVERY."’ 5E. 

1430A=B5E'>A=05G. 490 

1450P."BELOR ATTACKS BUT YOU TRANSPORT HER WITH THE NEIDUS."’ 

14E0P."NOW IT IS LOST AGAIN."’ 5E?B=05F.Z=1T03 

1470DOY=A.R. *4415U. E?Y=0 

14S0E?Y=2 ? N. 

14S2D0V=A. R. *4415U. E?V=0 

14S4E?V=950=05A=B5P=P+25005G. 490 

20001F0=3P. "YOU ESCAPED WITH THE FULL NEIDUS,WINNING "50. 2020 

2005P."YOU ESCAPED ALIVE 4 WON "P+T+50+0+1000’"POINTS"’5E. 

2020P.5000+P+T+50" POINTS."* 5E. 

4000IF?F=CH"A"R=151=20 

4010IF?F=CH"B"R=151=15 

40201F?F=CH"C"R=151=10 

40301F?F=CH"D"R=251=10 

40401F?F=CH"E"R=351=7 

40501F?F <650R?F> E9G. E2 

40S0G.70 

5000P."DIAMONDS:"T" POINTS:"P’"MAGIC:"M 

5010P." NEIDUS:"05IF0=3P. 

5020P. ” 5R. 

E000IFV-A)21W=V-21+R.*25G.E020 

E005IFA-V)21W=V+21 + R. *25 0. E020 

E0101FV-A <0W=V+15 G. E020 

E015W=V-1 

E020IFW=A G. 491 

E025IFE?W=05 E?V=05 V=W 5 E?V=9 

E030G.491 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

_ 


MZ-80 Frogitt 

by R Wells and A Francis 

'Frogitt' runs under 'A' Basic on either 
an MZ-80K or MZ-80A. Basic SA-5510 
should be used on the MZ-80K. The 
program will also run on the MZ-700 
under Basic SA-5510. 

The title is not meant to refer to the 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 REM r i 

2 REM 1 ^ 1 

3 REM 1 1 C FROGITT I by R.WELLS and 1 1 

4 REM 1 H. FRANCIS J 1 

5 REM 1 -- 1 

6 REM 1 1 

7 REM 1 1 

3 REM 1 1 

9 REM 1_1 

10 REM 

11 REM 

12 REM 

13 REM 

14 REM 

15 MB=2000:S=0:0=0:FR=3:SC=100:TI=5:0=112:PRINT"EBSS"5:MAN=175:WA=1 26: DIMF$ <3) 

20 GOSUB6000:RESTORE3000:GOSUB3000:IFFE=0THEMGOSUB32000 

21 PRINT"SSPush I tor instructions or S to start" 

22 GETA$:IFfl$=""THEN22 

23 IFA$="I"THENGOSUB6300:PRIMT:G0T021 

24 IFAIX >"S"THEN22 

25 PRINT"E" 

29 FE=255 

30 6OSUB2000 

40 M=5324S+18+16+40:P0KEM,Mm:G0SUB16000 

50 PIP t= "+B0":TEMP07:P2t="-C0" 

100 F0RL=1T0TI+1.4 

105 GETA$ 

110 IF A$="2"THEN500 

120 IFHt="X"THEN600 

130 IFA$="."THEN300 

135 NEXTL 

137 F0RX=1TOTI+2:NEXTX 

140 POKEMjO:M=M+D 

150 USR <$ C500):P0KEM,MA 

160 GOSUB16000:IF•LC<1>+(LC >37>THEN 1000 

200 REM 

215 IFRND<1)<.3THENIFS >1000THENPOKEM,0:USR<*CA00>:M=M+D:P0KEM,MAN 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





sort of thing someone might mutter 
after losing a program, but ratherto the 
arcade game 'Frogger'. The game is a 
standard version, and all necessary 
instructions are contained within the 
program. 
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SCIENTIFIC SUBROUTINE LIBRARY 

VOLUME 1—STATISTICS & FITTING FUNCTIONS 
Mean, SD, normal distribution, partial expectation, 
Chauvenets criterion, least squares fit to polynominal 
and arbitrary function, repetitive least squares fits, 
covariance matrix, chi-squared statistic, matrix 
inversion, solution of simultaneous equations. 

VOLUME 2 - LINEAR PROGRAMMING 
Reduction of a Simplex tableau, integer 
programming, partial integer programming, 
conversational linear programming system, least cost 
mix problem. 

VOLUME 3 — FURTHER STATISTICS 

Ranking, quantiles, frequency, 2-way table, 
correlation coefficient, T, chi-squared and F 
distributions and their inverses, T test, chi-squared 
test, Wilcoxson test, linear and multiple regression, 
ANOVA 1-way and 2-way. 

VOLUME 4 - TRANSFORMATIONS & 
SORTING ALGORITHMS 
Fourier, FFT, Laplace, numerical integration and 
differentiation. Exchange sort, Quicksort, Shell sort, 
Tree sort. 

Manuals including full source listings with 
implementation notes and documentation — 

BASIC £25 per volume PASCAL £30 per volume 

Software in C P/M (8" SSSD) or DEC RT-11 
(RXOl) formats — £75 + VAT per volume. 

CP/M TO DEC FILE TRANSER 
Software to read and write RT11 format RXOl 
diskettes under CP/M. Supplied on 8" SSSD diskette 
- £25 + VAT. 

MICRO LOGIC CONSULTANTS LTD. 

57 Station Road, Southwater, Horsham 
W. Sussex. Tel: 0403 731818 


THE BEST FOR THE 64 


1. THE HOBBIT (Melbourne). £11.65 

2. SKRAMBLE (Anirog). £ 6.95 

3. CRAZY KONG (Supersoft). £6.95 

4. MANIC MINER (Software Projects)_ £6.95 

5. CHINA MINER (Interceptor). £6.95 

6. FORBIDDEN FOREST (COSMI). £11.00 

7. HUNCHBACK (Ocean). £6.00 

PERIPHERALS: 


Currah Speech Synthesiser 

R.R.P. £29.95 

Our Price £26.00 

Vic 20 16k RAM Switchable 

(RAM electronics) 

R.R.P. £34.95 

Our Price £30.00 

All prices include p&p. Send sae for list, state 
machine. Cheques and P.Os to 

LAMER SOFTWARE 

22 West Street, Weston-super-Mare, Avon 
Telephone: 0934 26339 


FOOTBALL POOLS 


Professor Frank George has used 
his researches to produce the F4 
FOOTBALL FORECAST program 
which uses stored team data to 
compute the expected result of 
each fixture, and POOLPERM 
which produces full perms 
according to amount of stake and 
number of matches required. 


Versions available for: 


Apple II 
Pet 

Sharp MZ80A and MZ80K 

TRS-80 

Video Genie 

NewBrain (not Poolperm) 

Sinclair ZX81 and Spectrum 
BBC B' 

Commodore 64 


Write 


Dragon 32 

to: Bureau of Information Science 
Commerce House, High Street, 
Chalfont St. Giles, Bucks. A 
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SOFTWARE TO HELP YOU 

WIN THE POOLS 



We specialise in Pools Prediction software and otter tne following aids to successful 
investment • 

“POOLSWINNER” 

The most sophisticated Pools Prediction Aid available Gives probabilities of score draws, 
d'aws homes or aways. based or twc databases holding over 20.000 matches (included) 
The databases are automatically updated as results are entered 
Can be used ir simple mode or with parameter adiustments to develop you- own unique 
forecast method Package includes copy of this seasons 'esuits 
Fully documented, available now to- Apple. Spectrum BBC(B). Commodore M D'agon 
ZX81 1I6K) (others please erquue) 

£15.00 i discs tapes) 

“POOLSDATA” 

For those developing their own program 

Complete record ol all English Football League matches 1978 83 Teams, scores and dates cl 
10.000 matches held in simple lermat 'eatfy lor you' analysis Starter analysis programs and 
lull documentation included Available lor Apple. Spectrum ZX81. BBC D'agon. Commodore 
series 

Discs (5 year) £15.00 
Tapes (5 year) £12 50 

all prices 

Tapes (2 year) £7 70 ip&p included) 


Also avaiiab e Coursewinner Computer Aided Horse Betting Available tor an above 
computers 


SELEC SOFTWARE 


■AJICLAVCAW 



DOUBLE YOUR FLOPPY 
DISC CAPACITY 

£20.00 + VAT 


Why waste the unused side of your 
single-sided diskettes!! 

Convert your floppies into flippies 
by using Granny Smiths proven 
and easy to use FLIP-JIG to cut a 
second write-enable notch on your 
single-sided diskettes. 

Suitable for all 5V4inch drives not 
using central index hole. 

Remittance with order to:- 

GRANNY SMITH 
BCM 6502 

LONDON WC1N 3XX 



PORTABLE PERSONAL BUSINESS COMPUTERS 
with software. WORDSTAR with MAILMERGE, 
PERSONAL PEARL, SUPERCALC, CP M, CBASIC 
and MBASIC. 200KB per disc. 


OSBORNE 1: 52 80 104 cols. 64K RAM.£895 

OSBORNE EXECUTIVE: 80 col. 128K RAM.£1495 

12" MONITOR with video cable.£95 

SILVER-REED EX44 TYPEWRITER.£245 

IF44 INTERFACE to make EX44 a PRINTER.£95 

STAR DP510 MATRIX PRINTER. 80 col.£219 

PRINTER CABLE for above to OSBORNE.£29 


TERMS: C.W.O. DELIVERY EXTRA. VAT EXTRA. 

LEVELL ELECTRONICS LTD. 

MOXON STREET, BARNET, HERTS EN5 5SD 
TEL: 01-449 5028 (449 3354 after 5pm) 


PROGRAMS 


• 

• 

• 

a 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2 1 6 GuSUB 16008 

220 GOTO1O0 

500 IFREE! •M-1>=0THEN100O 

510 POKEM-O:M=M-1:G=PEE1 • M>:POfEM,MR 

530 GOTO135 

600 IFFEEK<M+1>=OTHEN1000 

610 POl EM, O: M=M+1: 0=REE1 M ■: POKEM - MR 

630 GOTO135 

800 IFPEEk•M-80 • = 107THEN1500 

801 IFREE! •M-80 - =0THEM1000 

803 IFM 53447THEH1000 

805 IFD=0THEND*1 

810 [>=-[>:POKEM,0:M=M-80:0=PEE1 • M>sPOKEM,MR 

320 MUSI CF'2#: S*S+SC : GOSUB2075: GOT013 7 

999 END 

1000 FOP: :=5T0100: POKEf 11R2. X: USP< 68 ■: ME. :T. C 

1001 F=0 

1010 USR < 71 > 

1011 POKEM,O:IFR#="Z"THENF=M-1 

1012 IFR$="X M THENF=M+1 

1013 IFfi#="."THENF=M-80 

1014 IFF*OTHENF=M 

1015 FOR: =0TO 15: POKEF. 107: FCiP7=0TO30:ME::T7:POKEF,O:FOPV-OT030:ME:.T'.’:NEXT: 

1020 POKEM,0:HUSIC"RO" 

1030 CURSOR16.22:PRINT"SPLRT. 

1040 FORY=0TO50«: ME: .'TV 

1050 CURSOR16,22:PRINT" 

1060 FR=FR-1:IFFR ©THEN11OO 

1065 IFFP 2THEHS-S+1OO:USR'62 •:USR<62> 

107O CURSOR©, 1 S': PRIMT"SEEFR0G3 rsMiniri?: ": FR 

1030 GOSUB200O:M-53248+13+16+4©:POKEM,MR:[ O:0=112 

1O90 LC=19:GOT0100 

1100 PRINT"B"s 

1110 PRINT"SSSSSSEECCCEVou have been l* id to rui'. 

1112 PRINT"SS3 Depress an ■ ke . t o f .a 11 ♦ K„. r une r a 1 22C 

1115 60SUB32100 

1116 IFS>HSTHENHS=S:PRINT"BBut dor. t worr • . ou br oke the hi ?f = ■:or e " 

1117 PRINT"SThe hith score is ar ":HS 

1120 PRINT-nSZSSSSSSESESETr. a?ain": 

1130 INPUTL# 

1140 IFLEFT#<L#, 1 >= ,, V ,, THENRUN1 
. 1150 IFLEFTI'CL#.1>="N"THENEN[ 

1160 TEMPO?:PRINT"CCS■'?:MUSIC "+C0+D+E+F*' +D+E2R0' 

1170 GOTO1120 

1500 MUSIC"C2R1+C2R1C2+C6R0" 

1505 POKEM,O:POKEM-80, MRM 

1510 CURSOR16,21:PRINT"WELL DONE 1" 

1520 SC=SC+10 

1530 CURSOR10,23:PRINT"Jumps now worth ":SC:TI=TI-.5:IFTI= ,THENTI=0 

1540 FORV=0TO15O0:NEXTY 

1550 CURS0R16,21:PRINT" 

1560 CURSOR10,23:PRINT" 

1565 IFS MBTHEMMB=MB+20O0:GOSUB1800:S*S+100*FR=FF-1 

1566 IFS 400OTHENIFSB= 1 THEMF'RIMT"SSPECIRL BONUS ' ' ': SB*©: S= *100: FF-FF : 

1570 GOTO108© 

1800 PRINT"B"::TEMP04:FORX=1T05 

1810 CURSOR16,12:FRINT"' BONUS '" 

1820 USR<62> 

1830 CURSOR16,12:FRINT" 

1840 USR<62>:NEXTX 

1850 PRINT"SCOVou now recieve 100 point, ond on e t r St . -03 to p. -uM.. 

1852 PRINT"30*PLUS you also set 100 point: tor each 

1853 PRINT"8FR0G rou a 1 read have: 100 • TR#<FF 

1854 S=S+«: 100 + FR ■ 

1855 IFFR=2THENPRINT"BThat s aaaziro 1 /ou lost no FROG it 

1856 IFFR=2THENPRINT"Sthat session' Hr. ^ one f ree=FF" FR*1 

1860 FORV=0T03000: NEXT'.' 

1870 PR I NT" E " :: TI = 1: TEMPO7: RE71. IRN 

1999 END 

2000 DR TR 204,112,200,145,149,246 

2001 REST ORE200O 

2010 FORX=1T06:RERD CHRP 

2020 CURSOR 0,2+<2*X>:PRINTSTRING#'CHFt CM •. 

2030 CURSOR0, 2+<2*X> 

2035 CURSOR©,18: PR I NT "EESFROGS re . .a 1 n 1 r. j:": FF 

2O40 FORV=l T0INT<RND< 1 ■+20.' +10: ri iRsfiRlMT' PMC" 1 " J 2* 2*. ’SPRINT" : ME TV 

2O50 NEXTX 

2055 CURSOR 1, 0 :F‘RIMT"Fro 9 i11 <C 1983 b THRMET jFT fRE 

2060 CURSOR0,3«PRINTSTRING#'. """.47 

2070 CURSOR©,16:PRINTSTRIMG#• •-".40 • 

2071 CURSOR 12,2: PR I NT " 1+4 S332_SEES 

2072 CURS0R25,2: PR I MT " 1+4 33SS_SEES 

2075 CURS0R3,19: PRINT"SCORE: t •=.: if H - THEMH X 

2076 PR I NT " EEEHI SCORE: ": H : - 
2O80 RETURN 

2999 END 

3000 POKE#C000,00 

3010 POKE#C001,0© 

302© POKE#C002,OO 

3030 POKE#CO03, #3Rs REM LD R'.nn • 

304© POKEtC©04.#00 

305© POl E#C©05.#0© 

306© POKE#C©06,#21:REM LD HL < ST ■ 

307© POKE#C007,#O0 

3O80 POKE#C©08,#00 

309© POKE#C009,#li:REM LD DE <FI> 

31OO POKE#CO0R.#0© 

311© POKE#C00B,#0© 

3120 POKE#C00C.#01 

313© POKE#C00D,39 

3140 POKE#CO0E,#0© 

315© PGKE#C00F,#ED:REM LDDR 

316© POKE#C01O.#80 

3170 POKE#C011.#32:REM LD•nn •.R 

3180 POKE#C012•#00 

3190 POKE#CO13.#0© 

3200 POKE#C014,#C9 

350© POK E#C100.OO 

3510 POKE#C101.00 

3520 PGKE*C102,00 

3530 POKE#C103,#3R:REM LD R<nn- 
3540 POKE#C104>#00 

3550 POKEtC105,#00 

356© PGKE#C106,#21:REM LD HL < ST • 

3570 P0KE#C107,#©0 

3580 ROKE#C108,#00 

3590 POKE#C109,#11sREM LD DE<FI> 

3600 POKE#C10R,#0© 

3610 POKE#C10B,#00 

3620 POKE#C10C,#01 

3630 PQKE#C10D, 39 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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PROGRAMS 


MICROMART 


* C:L=L+1 


INSTRUCTIONS 


3640 F’OKE*C1OE ,*00 
3650 POKE*C10F,*ED:REM LDDR 
3660 POKE*C110,*B8 
3670 POKE*C 111, *32: REM LD < nn > , A 
3680 POKEtC112,*00 
3690 POKE*CU3,*00 
3700 POKE*Cl14,*C9 
4000 REM CREATE M-C ROUTINE 
4010 DATA 62,199,50.4,193,62,208,50,5,193 
4020 DATA 62,198,50,7,193,62,208,50,8,193 
4030 DATA 62,199,50,10,193,62,208,50,11,193 
4040 DATA 62,160,50,18,193,62,208,50,19,193 
4050 DATA 205,00,193 

4060 DATA 62,103,50,4,193,62,209,50,5,193 
4070 DATA 62,102,50,7,193,62,209,50,8,193 
4080 DATA 62,103,50,10,193,62,209,50,11,193 
4090 DATA 62,64,50,18,193,62,209,50,19,193 
4100 DATA 205,00,193 

4110 DATA 62,07,50,4,193,62,210,50,5,193 
4120 DATA 62,06,50,7,193,62,210,50,8,193 
4130 DATA 62,07,50,10,193,62,210,50,11,193 
4140 DATA 62,224,50,18,193,62,209,50,19,193 
4150 DATA 205,00,193 
4155 L=50432 
4160 FORX=1T03 
4170 FORV=1TO40 

4198 READA:POKEL,A:L=L+is NEXTV 

4200 READ A,B,C:POKEL,A:L=L+1:POKEL,B:L=L+1:POKEL 
4220 NEXTX 
4230 POKEL,0:L=L+1 

4240 DATA 62,240,50,04,192,62,208,50,05,192 
4250 DATA62,241,50,7,192,62,208,50,8,192 
4260 DATA 62,240,50,10,192,62,208,50,11,192 
4270 DATA 62,23,50,18,192,62,209,50,19,192 
4280 DATA 205,00,192 

4290 DATA 62,144,50,04,192,62,209,50,5,192 
4300 DATA 62,145,50,7,192,62,209,50,8,192 
4310 DATA 62,144,50,13,192,62,209,50,11,192 
4320 DATA 62,183,50,18,192,62,209,50,19,192 
4330 DATA 205,OO,192 

4340 DATA 62,48,50,04,192,62,210,50,5,192 
4350 DATA 62,49,50,07,192,62,210,50,8,192 
4360 DATA 62,48,50,10,192,62,210,50, 11,192 
4370 DATA 62,87,50,18,192,62,210,50,19,192 
4380 DATA 205,00,192 
4390 L=51712 
4400 F0RX=1T03 

4410 FORV=1T040:READA:POKEL,A:L=L +1:NEXTV 
4420 READ A,B,C:POKEL,A:L=L+1:POKEL,B:L=L+1:pom 
4430 NEXTX ' L1 

4440 POKEL,*C9 
4450 RETURN 

6000 REM TITLE PAGE AND 
6020 PRINT" 

6030 PRINT" 

6040 PRINT" 

6050 PRINT" 

6060 PRINT" 

6070 PRINT" 

6080 PRINT" 

6090 PRINT" 

6100 PRINT" 

6110 PRINT" 

6120 PRINT" 

6130 PRINT" 

6140 PRINT" [ Fro?itt ] b> R. Wells £ A. Franci 
6150 PRINT" 

6170 RETURN 
6*00 PR I NT "C 
6310 PRINT" 

6320 PRINT 

6330 PRINT"*** FROGITT ***, where the Poor fr 
6340 PRINT 

6350 PRINT"is roade to cross 
6360 PRINT 

6370 PRINT" One problem he has to ooercone is" 

6380 PRINT 

6390 PRINT"is that he is unable to swin. Another" 

6400 PRINT 

6410 PRINT"is that the only way across the river" 

6420 PRINT 

6430 PRINT"is the lo? nethod, which consists of " 

6440 PRINT 

6450 PRINT" Jump ins froro lo? to lo? until the roue i-» 

6460 PRINT 

6470 PRINT"Ionsed for opposite bank is reached " 

6480 GETA*:IFA*=""G0T06480 

6490 PR I NT" ES When the luck > fro ? achieve* t| u - •• 

6500 PRINT 
6510 PRINT"he can 

6520 PR I NT "till his- r ifu r v -■ H, 0 1 nos 

6530 PRINT"in actual fact, he then is Put back .it" 

6540 PRINT 

6550 PRINT"the wrons side of a faster flowins rive 
6560 PRINT"and he roust cross it in the sane wav'" 

6570 GETA*:IFA*=""THEN6570 
6580 PRINT"E"? 

6590 PRINT" The fro? will have three lives." 

660© PRINT 
6610 PRINT 
6620 PRINT 

'.o30 PRINT"successfully froro one lo? to another" 

6640 PRINT 

6650 PRINT"increases every tine the river is 
6660 PRINT 

6670 PRINT"crossed. A bonus occurs every 2000 Pt s " 

6671 PRINT: PR I NT "A hi?h score is held, and if 

6672 PRINT:PRINT"4008 pts, a special bonus occurs " 

6673 PRINT:PRINT"If you set to a 2000 pts bonus without" 

6674 PRINT:PRINT"loss of any FROGS, a further bonus it 

6675 GETA*:IFA*=""THEN6675 

6680 PRINT"E Use the followin? keys to roove 


til 

N 

im* 

m 

til 


M til 81 » 


I 

8 | 


til 
N 
kl 
til 
^ 83 
& 83 


LI 


i til SS 




m 


This is the rather bizzarre sane of" 


fast flowin? ri 


ver. 


sit- on his L 1 11 Pad and croak":PP t r 
is heart 's content- well, alnost-" 


The reward in points for junpin? 


to" 


Bawarded' 


6685 PRINT"8 
6690 PRINT" 
6700 PRINT" 
6710 PRINT" 
6720 PRINT" 
6730 PRINT" 
6740 PRINT" 
6750 PRINT" 
6760 PRINT" 


Leaps Fro? 


"2 rooves 
A Left 



BRAIN SURGEON 

Anita Electronic Services (London) Ltd are 
specialists in the repair and service of 
Superbrain I and II and associated prin¬ 
ters including Centronic, Anadex, NEC, 
QUME, Ricoh and Epson 
We also specialise in the repair of Com¬ 
modore, Apple, Sirius, Osbourne, Alpha 
Tronic. Adler & IBM 

We offer a fast on-site service or alterna¬ 
tively repairs can be carried out at our 
workshops should you wish to bring in 
your machine. 

Maintenance contracts are available at 
very competitive prices. Trade enquiries 
welcome. 

For further information telephone or write 
to: 

MR D. WILKINSON 
Anita Electronic Services Ltd., 
15 Clerkenwell Close, 
London E.C.1. 

01-253 2444 



★ All Risks Cover (incl. Transit) 

-up to £8,000 for £20 

★ Increased Cost of Working - to reinstate 
lost data 

★ Breakdown & Derangement-alternative 
to maintenance agreement 

Comprehensive cover at a 
reasonable premium:- 

Talk to us before taking a Maintenance Contract 

Write with details of equipment and value to:- 

Geoffrey Hoodless & Associates 
Freepost (no stamp required) 
Woking, Surrey GU214BR 

Tel: Woking (04862) 61082 Answering Service. 


LOW FLOPPY DISK 

Prices — 


BASF 5.25" 

SS/SD 

15.00 


DSDD 

23.50 


SS 96tpi 

24.50 


DS 96tpi 

29.00 


Prices per box of 10 plus £1 per box p&p 


FAST SORT UTILITY 

Ascending order sort utility program for ACT Sirius 1 — 
will sort any file created as a random file and containing 
any number of records which may be of any length, 
contain any number of fields (all subject to MS-DOS 
limits), and any number of fields in sort key in any order. 
Price £15.00 inc p&p 

THE LAST ONE 

The program generator that makes writing error free 
programs so easy and quick. 

We use it so we know how good it is! 


Prices — 

Compact version 50.00 

Commodore 64 85.00 

Apple 185.00 

Others 330.00 


All prices include p&p 

All offers subject to availability and plus VAT Co 15%. 
Make cheques/po payable to BIMACS Ltd., and send to: 

Moor House, Ratcliffe Wharf Lane 
Forton, Preston PR3 0AN 
Tel: 0524 792101 
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PROGRAMS 


6770 PRINT" 

6780 RETURN 

16000 LC =< < M-53248 > 40 > -1 NT < <M-53248 > 40 > > + 40: RETURN 

32000 REM 

32001 Ll#="“[>4”D0F^D2R0"D5fl.3“#F4"#F0F^#F2R0“#F5“D3”fi5”#F3"rr#F-D" 

32002 L2$=" FI4H0RH2R0H6": L3T = ,i “’h4“H0R0“h2Rli“h6 " 

32003 L4$*"fl5"D3fi5"#F3fi5"D3fl5"#F3fl5"#FT"ty"#F"fifi4fl0Rfl2R0fl6" 

32004 L5i="fl4fl0Rfl2R0fi5#F36460RG2R065E3#F4#F0R#F3flG#F 1 

32005 L6$="E6R":L7f="fi4fi0RR3"D6" 

32010 TEMPO 6:MUSIC Ll*»L2$,Ll$»L3#,L4f,L5$,L6$:RETURN 

32100 REM \ 

32101 F$(1 > ="G0flB4fl3G2R0G3#FEDB5fi3G"CBfl5D0GB4R3G2R0G3#FED“ 

32102 FK2 >="G5#F3DE#FG5B0“C"C>4“C3Erc l“[.-0Er[..i-E“[.'3E:" 

32103 FT<3> = "“E5“D3ErE l“['-CBH5D0G“D4“C3Erc l-D0B"Dl“E“O3fcrC 5B3AG#F65 
32110 TEMPO 5!FORX=1T03 :GEThT:IFRT c •""THENRETURN 

32220 MUSIC F$<X>:NEm: TEMPO 6:RETURN 


NewBrain Disassembler 

by C T Forshaw 


Calling all 

NewBrain 

owners 

Universally compatible CENTRONICS 

printer interface .£49.95 

Hi-res GRAPHICS screen dumps — for 
Epson, Seikosha, Microline, etc (please 

specify). £6 

SPACE FIRE arcade game for all the 
family. Unbeatable value at .£4 

TYEPRO LIMITED 

30 Campkin Road, Cambridge CB4 2NG 
Tel: 0487 842083 day, 

0223 322394 evening 


Anthony Ashpitel’s TYPING MASTER. 
Suitable for beginners or to improve your 
speed to over 30wpm. Includes special 

NewBrain features. £15 

CHESS 2, best Chess program for New¬ 
Brain .£15 

Draughts/Backgammon — two for the 

price of one.£15 

MORTGAGE & MATHS PLOTTER 

£5 each 

MEMOPAD with wordwrap, find, justify, 

etc.£10 

Menu select 4 programs from EPROMs, 
expand up to 112K, gain at least 8K RAM 
by using the MICROPAGE ROM box 

£34.95 

Micropage versions: TYPING MASTER & 
CHESS 2 £30 each 

MORTGAGE, £15. MEMOPAD, £20. Your 
own 8K program, £15. 

JOYSTICK including interface and soft¬ 
ware. £25.95 

NewBrain USERS GROUP. Annual Sub¬ 
scription (6 newsletters and special offers) 
£5. We are expanding at the rate of 4 new 
members per day. 

GFG MICROSYSTEMS 
36 Armitage Way, Cambridge CB4 2UE 
Tel: (0223) 315120 


Send SAE for details. Dealer enquiries 
welcome. 

All prices include VAT, P&P. 


HOME COMPUTER CORNER 

Uncased SS/DD 40 Track Disk 
Drives £85.00 

(Ideal for BBC Computer etc.) 

4 Colour Plotter/Printers £125.00 

80 CPS. Dot Matrix Printers. Friction 
& Tractor. Hi-Res Graphics. Drive 
Cables, Power Connectors, Disks 
etc. £225.00 

ALL PRICES EXCLUDE VAT. 

Send large SAE/stamp for details to: 

PHOENIX SYSTEMS 

42 Princess Street, Manchester 1 

Tel: 061-236 1172 

DEALER ENQUIRIES WELCOME 


What can you say about a disassemb¬ 
ler? The program converts parts of the 
NewBrain ROM (or EPROM, as it 
appears to be on most machines) into 


assembler mnemonics. Output can be 
directed to screen or printer. 

The program is both annotated and 
error-trapped. 


• 

100 REN •• CALL SUBROUTINES FOR INITIALISATION AND JUHP TO NAIN LOOP 

110 

• 

• 

120 60SUB 810:60SUB 1260:B0SUB 16010NERR0R60T0 1170:0NBREAK60T0 1190* GOTO 680 

130 

140 REN it INTRODUCTION AND PRINTER SET-UP 

• 

• 

150 

160 ? 

• 

• 

180 ?TAB(20)|* •* 

190 ?TAB(20)j *•• 280 DISASSEHBLER c C.T.F0RSHAN 1983 •»' 

200 ?TAB(20):*•• • ** 

• 


210 ?TAB(20)|V4.0 **" 

220 ?TAB(20);*•• **• 

• 

* 

230 ... 



240 ? 

250 ? a L1ST ING CONTROLS“i?* a i?*During the disassembly press ESCA 

• 

• 

PE' to enter a new address,turn the printer*:? a 0N/0FF or cage in a aeaorv block 
to be disassembled*:?:?*Press any other key except STOP' to pause or continue t 
he disassembly listing*:? 

• 

• 

260 ? a Have you a printer connected to the printer socket and do vou require a* 

270 ? a printed output of the disassembly listing (press Y' for YES N for NO) 7 * 

280 6ET41,A:IFA=080T0 280 

• 

• 

290 IFA< >89ANDA< >7860T0 280 

300 LP-FALSE 

310 IFA-78THEN RET 

• 

• 

320 PUT13,0i INPUTCEnter the baudrate of the printer (75 TO 19200)!") BD$ 

330 0NERR0R6OT0 370 

340 CL0SEB2:0PEN«2,8,BDf 

• 

• 

350 LP-TRUE 

360 RET 

370 PUT 13,0:?"Not a valid baud rate*iPUT 11,11,11,11:RESUNE 320 

• 

• 

380 

390 REN aa HOST CODES ARE DECODED HERE USIN6 THE ARRAYS Hf(),HI(),Rf() ,Lf () 

400 

• 

• 

410 IFP>191 THEN If = Hf(P-191):60T0 450 

420 IFP>127THEN P«P-128:I«INT(P/8):If«Hf(I♦1)+ Rf(P-8*I):RET 

430 IFP>63THEN P=P-64:R=INT(P/8):If«*LD *+Rf(R)♦*,* + Rf(P-R*8>:RET 

• 

• 

440 If*Lf(P+l) 

450 IFLRET 

460 F=INSTR<If,*V*):IFFG0T0 490 

• 

• 

470 F=INSTR(If,"N*):IFFTHEN P-PEEK(S+l)+PEEK(S+2)*256:S-S+2:Nf="0000" : CALL32640, 

P, Nf: If=LEFTf( If,F-1) +Nf+HIDf(If,F+1):RET 

400 RET 

• 

• 

• 

• 

490 IFLEFTfdf ,2)**JR*0RLEFTf(I $,4)- *DJNZ* THEN S-S+l:P-PEEK(S)+S-(256ANDPEEK(S)> 

127)+1:NS*"0000*iCALL32640,P,Nf:If«LEFTf(I $,F-l)♦Nf+HIDf(I»,F +1):RET 

300 S-S+l:P-PEEK<S)iNf«"0000*:CALL32640,P,Nf:If»LEFTf(I$,F-1)+R1GHTf(Nf,2)+HIDf< 

If,F+l):RET 

510 P-PEEK(S):0-S:D«0 

520 F«INSTR(CK$,CHR$(P)):IFF80T0 900 

530 60SUB 410 

540 

• 

• 

• 

• 

550 REN tt PRINT DECODED LINE AND TEST KEYBOARD 

560 

570 Nf-*0000*:CALL32640,Q,Nf 

• 

• 

580 IFLP-TRUETHEN PTf = * *+Nf+* *+If+LEFTf (* 

" .30-LEN(I$ )) iFORF-BTOSiP-PEEK(F) : CALL32640,P,Nf : PTf-PTf+RIBHTf<N»,2>+" 
*:NEXTFi?f2,PTf:60T0 600 

• 

• 

590 ?:?TAB(5);Nf|TAB(15) j If ; TAB ( 40 )|: PTf- * *i F0RF-0T08:P-PEEK (F)I PTf-PTf + CHRf ( 27 ) 

♦CHRf(P) t CALL32640,P,Nf : ?RI6HTf(Nf,2) |* *j: NEXTF : ?TAB ( 65 )| PTf | 

600 S-S+l 

• 

• 

610 6ET91.A:IFA-060T0 510 

620 IFA-2760T0 680 

630 GET!1,A:IFA-060T0 630 

• 

• 

640 IFAO2760T0 510 

650 

660 REN +• ENTER NEN START ADD./PRINTER C0HNAND/PAGE C0NNAND:START OF NAIN LOOP 

• 

• 

670 

680 ?:?:PUT10i?* [Enter ON to turn ON printer. OFF to turn OFF printer. PAGE 
to page aemory ]*;: PUT 11 ,28 :? *Enter hex address of first location for disassemble 

• 

• 

• 

r : “ j : INPUT (*" )Nf : PUT 10 

690 IFNf-*0FF*THEN CL0SEI2 : LP-FALSE :?: 7 “Printer 0FF":G0T0 600 

700 IFNf**0N*G0SUB 320 : 0NERR0R60T0 1170:GOTO 680 

710 IFNf**PA6E"G0SUB 1370:0NERR0R60T0 1170 : GOTO 680 

720 S-0:F0RF=lT0LEN(Nf ): A=INSTR ( *0123456789ABCDEF * ,HIDf ( Nf,F. 1) .1 )-1 

• 

• 
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730 IFA»-1 GOTO 770 

740 IFA*1660T0 760 

750 S=S»16*A 

760 NEXTF:IFS<65536G0T0 510 

770 PUT 13,0:?“Not a valid hex address*tPUT 11,11.11,11,11,11:GOTO 600 

780 

790 REM ** INITIALISE ARRAYS FROM DATA STATEMENT,OPEN STREAMS ETC 

800 k 

810 FORI = 1T0255:CLOSE#I:NEXT 1:0PEN40,0,“L“:POKE 43,1:OPEN! 1.6:PUT*1.1:DIHC$(11), 

E t ( 60) , F$(4) , H$ ( 64) , L $ ( 64 ) ,H$(8) , R* (7) : CK$ = “ CcH<fc 1,5X37,053* 110 ) 

820 F0RI = 1T011:READC4(I):NEXTI:F0RI*1T060:READ E$(I):NEXTI:FOR I = 1T04:READFI(I):N 
EXTIsF0RI = lT064:READH$(I):NEXTI:FOR I * 1T064:READL*<I>:NEXTI:FOR I * 1T008sREADHS(I): 

NEXTI iF0RI*0T07:READRf(I):NEXT I:RET 

830 

840 REM *# DATA FOR COMPLETE Z80 CODES AND REGISTERS 

850 

860 DATA “RLC ",“RRC ","RL “,"RR “,"SLA ","SRA — ,“SRL “ , “BIT*, "RES* . "SET" , ■ I 

N B,(C)*,’OUT (C),B-."SBC HL,BC“,“LD <W) ,BC*,NEG,RETN,"IM 0“,“LD I.A’.’IN C,(C>“ 

, "OUT (C), C" ,"ADC HL,BC", "LD BC,(M)“, — ,RET I, —,“LD R,A“,“IN D,(C>". “OUT <C),D 
* , “SBC HL , DE“, “LD (N) , DE“ , — , — Ih 1“,“LD A,I“."IN E . (C) " . “ OUT (C ) . E “ . “ADC HL 
, DE" , "LD DE , (N) “ ,-,-, “ IM 2“,"LD A,B","IN H,(C)", , ‘0UT (C),H*.“SBC HL , HL " , , 

, <N> “,LD,CP,IN, OUT,“RET NZ“,“P0P BC“,“JP NZ,M“.“JP W“,“CALL NZ,W“.“PUSH BC“,“ADD 

A,V“,“RST 00H“,“RET Z“,RETJP,Z . M“CALL Z,N","CALL W","ADC A,V",“RST 08H“ 

,“RET NC“,"POP DE“,“JP NC,N“,“0UT (V),A",“CALL NC.N“.“PUSH DE“,“SUB V“.“RST 10H“ 

, "RET C",EXX,"JP C,N","IN A,(V)","CALL C,N" , — ,"SBC A,V“.“RST 18H"."RET P0".“P0 

P HL“,"JP,P0,N","EX (SP),HL“.“CALL P0,W“,*PUSH HL“.“AND V“."RST 20H“.“RET PE"."J 

P (HL)“,"JP PE,N“,"EX DE,HL“,“CALL PE, N",-."X0R V".“RST 28H",“RET P","P0P AF", 

“JP P,N“ ,DI , "CALL P , W “, “PUSH AF“ . "OR V“ , “RST 30H“,*RET M“."LD SP,HL*.“JP M.W.EI 
."CALL M,W“, — ,"CP V" , “RST38H" ,N0P, "LD BC.M","LD (BC ) , A" , “ I NC BC“,“INC B".“DEC 

B" ,“LD B.V",RLCA,“EX AF,AF’“,* ADD HL,BC“,*LD A,(BC)",“DEC BC". n INC C","DEC C","L 

D C , V“ , RRCA , "DJNZ V","LD DE , N" , “LD (DE),A",“INC DE","INC D","DEC D“."LD’ D.V'.RLF 
."JR V“, “ADD HL, DE“ t -"LD A,(DE)","DEC DE“,"INC E“,“DEC E’,“LD E.V“,RRA.“JR NZ,V“. 

"LD HL,W",“LD (W-KHL“,"INC HL“,“INC H","DEC H",“LD H,V“,DAA,“JR Z,V“,“ADD HL, HL" 

,“LD HL,(N)“,"DEC HL“,“INC L",“DEC L“,“LD L.V“.CPL.“JR NC,V",“LD SP.W“,“LD (N),6 
",“INC SP","INC (HL)","DEC (HL)","LD (HL),V“,SCF,"JR C,V“,"ADD HL,SP","LD A,(Wr 
."DEC SP“,"INC A","DEC A“,“LD A,V“,CCF,"ADD “,“ADC "."SUB ","SBC “."AND “,"X0R ' 

,"OR ","CP ".B.C.D.E.H.L,(HL),A 

870 

880 REM ** PROCESS CODES NOT DELT WITH ABOVE EG. BIT.SET ♦ UNIQUE OPERATIONS 

890 

900 0NFG0T0 910,1020,960,1020,920 

910 G0SUB 930iGOTO 570 

920 I$*"HALT“:GOTO 570 

930 S-SM:P*PEEK(S>iIFP>*64THEN P = P-64: I * INT(P/64):J*P-1*64:I**C«(9+I)♦STRf <I NT ( 
J/8))*“,“*RI(J-INT(J/8>*8>:RET 

940 I* INT(P/8)iIFI*660T0 530 

950 If*Cf(1+1)♦R$(P-8*I)jRET 

960 S*S+1:P*PEEK(S):IFP<6460T0 530 

970 IFP< * 123THEN I$*Ef(P-63):G0SUB 460:G0T0 570 

980 IFP>1870RP<16060T0 530 

990 P*P-160iI*INT(P/8):J*P-I«8:IFJ> = 4ANDI>*4THEN P*P+160:60T0 530 

1000 I$*F$(JM)+HID$("IDID“,IM,1)tIFI>1 THEN I*«If*“R“ 

1010 60T0 570 

1020 S«SM»P«PEEK(S)tIFP<>203G0T0 1040 

1030 S*SM:P=PEEK(S> :D*P: 60SUB 930: P*D: F* INSTR (1 1 . *H“): 60T0 1090 

1040 L* 1:60SUB 410:L = 0 

1050 F*INSTR(IS,“HL“):IFFGOTO 1070 

1060 G0SUB 460:GOTO 570 

1070 IFMIDf (I$,F-1,1K>“(“0RLEFT*(I$,1) = “J“60T0 1100 

1080 S*S+1:P*PEEK(S):D*P 

1090 NS=“0000“:CALL32640,P,N$:N$*RI6HT$(N$,2) 

1100 ZZI*It:It*LEFTt(It,F-1)♦“I“:IFPEEK(8)“221THEN I$*If♦“X“:G0T0 1120 

1110 IFPEEK(Q)*253THEN I$*I$*“Y“ 

1120 IFDOOTHEN I$=I$*“ + “*N$ 

1130 If*It+HI09(ZZ$.F+2)i608UB 460:60TO 570 

1140 

1150 REM *# ERROR AND BREAK KEY TRAPS 

1160 

1 K70 IFERRN0*2THEN S*0:RESUME 

1180 ?: ?"BASIC error nueber “: ERRN0;" at line nueber " : ERRL IN: 60T0 680 

1190 ?:?:?“Stop key pressed“:?“Press STOP to leave the disasseeb1er*:0NBREAKG0 

TO 1220 

1200 GET«1,A:IFA< >00NBREAKG0T0 1190:GOTO 680 

1210 60T0 1200 

1220 0NBREAKG0T0 0:END 

1230 

1240 REM ft LOAD M/C DECIMAL TO HEX CONVERSION ROUTINE 

1250 

1260 IFT0P<32640G0T0 1280 

1270 RESERVETOP-32635 

1280 A*32640 

1290 READB:IFB*999RET 

1300 POKE A,B:A*A*1:GOTO 1290 

1310 DATA 70,43,78,237,67,125,127,43,70,43,78,10,253,434,26.50.122.127.3.10.253. 
142,27,50,123,127,42,125,127,231,39,42,122,127.66,205,173,127,67,205.173.127,55, 
63,201,120,31,31,31,31,230,15,205,194,127,119,35,120,230,15,205,194.127,119.35,2 
01,198,48,254,58,216,198,7,201,999 

1320 

1330 REM »• NENBRAIN BASIC PA6IN6 SUBROUTINE 

1340 

1350 REM *t WHEN USING A NEWBRAIN WITHOUT EXPANSION INTERFACE THIS SUBROUTINE 

MUST BE REMOVED BY ENTERING A LINE : "1370 RET* 

TO RE-INSERT THE SUBROUTINE ENTER THE LINE :"1370 A=A" 

1360 

1370 A-A 

1380 0NERR0R80T0 1440 

1390 PUT 13,0:1NPUT("Enter 8K aenory block identifier:")BK 

1400 IFBK>2550RBK<0G0T0 1450 

1410 POKE 150,168-(BK AND 128)/16:POKE 149,256 + NOT( 

BK OR 128) 

1420 7 : ‘’“Meaorv block nunber “i BKi “paged into reserved RAH A000-BFFF* 

1430 RET 

1440 RESUME 1450 

1450 PUT 13,0:?“Not a valid block identi i ier“:PUT 11,11,11,11:GOTO 1390 

1460 END 





PROLOG INTERPRETERS 

PROLOG is superior to conventional 
languages (Basic,Pascal,C,Ada) in the 
development of intelligent data-base 
systems and other non-numeric 
applications. More powerful than 
LISP, and yet easy to learn and use, 
PROLOG is the core language in the 
Japanese fifth generation project. We 
supply PROLOG-1 by Expert Systems and 
MICRO-PROLOG by Logic Programming 
Associates on most disk formats. 

PROLOG-1 CP/M-80 £250 + VAT 

PROLOG-1 CP/M-86 £330 + VAT 

PROLOG-1 MS-DOS £330 + VAT 

MICRO-PROLOG CP/M-80 £135 + VAT 
MICRO-PROLOG MS-DOS £135 + VAT 

For more information call us. 

GREY MATTER 

4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 

TEL (0364) 5 3499 


COMPUTERS 


Spectrum 16K 

£86 90 

One 48 

£11300 

Spectrum 48K 

£113 00 

Electron 

£173 80 

Dragon 32 

£145 00 

BBCB 

£346 95 


Apple Computers available 



PRINTERS 


Alpha Com 32 


Gemini 15X 

£325 00 

(for Spectrum) 

£52 20 

Delta 10 

£325 00 

Epson RX80 FT 
Epson FX80 

£260 00 
£335 00 

Epson RX80 

Sninwa CP80 F T 

£225 00 
£225 00 

Star Gemini 10X 

£205 00 

Printer Cable 

£ 850 


MONITORS 14 COLOUR 

Cable £190.00 ‘Microvitic £197 00 *TV Monitor £207 00 

*A0 complete u.ith lead Nomendy Saba 


CUMANA DISK DRIVES 

100K single £ 191 200K double £326 

Phone hr price on other drives 


ACCESSORIES 


B B C Disk Interface 
Upgrade A to B 
Spectnim 16K to 48K 
Joysticks analogue 
Joysticks self centreing 
Sidewise Rom Board 
*27128 EPROMS 
*2764 EPROMS 


£78.50 
£57 00 
£19 95 
£1500 
£1650 
£38 00 
£15.50 
ring for price 


*Discounts on volume 


Large selection of software. Too many to list 
Better price on any package supplied by newsagents 

S.A.E. for software list. State make of machine 
£1.25 discount on two pro-rata for volumes over two 
Add 80 pence Post & Packing for small items and £8.00 for large items 
ADD 15% VAT TO TOTAL 

[I Leigh Computer Systems 

36 Derby Road. Hinckley. Leicestershire LE10 1QF 
Tel (0455) 612139 


COMPUCLUB 

CUTS THE COST OF YOUR 
COMPUTING 


SOFTWARE, RIBBONS, DISKS, 
BLANK TAPES, ACCESSORIES 


IN FACT ALL YOU NEED FOR 
YOUR COMPUTER AT DISCOUNT 
PRICES 


MONTHLY NEWSLETTER WITH 
SPECIAL OFFERS 


ANNUAL SUBSCRIPTION £5 

Details from: 

COMPUCLUB 

FREEPOST HP6 5BR 
AMERSHAM 
BUCKS 
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MICROMART 


Unbelievable Discount! 


APPLE If COMPATIBLE 
SLIM DISK DRIVE 

RUNS QUIETER THAN THE ORIGINAL! 



New • not surplus • guaranteed! Only 
6"w x 1 7/8"h x 10'd Complete 
with a 3' cable Runs 
with Apple controller 
or our optional 
controller. 

ORDER NO 

CPA-14 


Now only £ 176.00 


+ VAT £26.25 


CONTROLLER CARD 
ORDER NO £ 47. 90 

CPA ' 6 + VAT £7.19 

q | iQ Buy two disk drives and get a free 

DUINUO controller card' 



To order Add carriage and insurance £7 00 and VAT 
at 15% and send your order with 
remittance to 


Wolfcrown Limited, 

101 Jermyn Street, London SW1Y 6EE. 
Telephone: 01-930 1991. 


64 

PROGRAMMERS 

WANTED! 

If you’ve written a program for the Commodore 
64 that’s good enough to be featured in our full 
page colour adverts phone Peter Calver on 
01-861 1166 now! 

We pay good royalties and will treat you fairly. 
And by the way, if you’re writing in machine 
code on the 64 you ought to buy yourself a 
copy of our MIKRO assembler cartridge. It’s 
powerful, easy to use, and worth every penny 
of £50 plus VAT. 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 


^PROGRAM FREEZE?!? 

Have you suffered an inexplicable program 
crash? Or corruption of data? It’s usually caused 
by a voltage spike, annoying and sometimes 
damaging to equipment/data. 

Protect against it! Fit a 13-amp power cleaner 
plug top in place of your existing one. £10.70 
each (incl. of p&p). 

ALSO AVAILABLE: 

CONBLOCK — enables up to four devices to be 
connected safely and neatly to the mains socket. 
Comes complete with four 6-amp flat, 3-pin plug 
tops (non-reversible), 1 metre of flex and 13- 
amp, 3-pin mains plug top £9.95 each (incl. of 
p&p). 

13-amp, 3-pin resilient British made plug top, 
white £4.96 per 10 (incl. of p&p). 

4-in-line, 13-amp trailing fused adaptor. £8.95 
each (incl. of p&p). 

Order (or SAE for details) to: 

MAILECTRIC LTD 
31 WALKER AVENUE 
BOLTON BL3 2DY 
TEL: (0204) 45854 

Full refund on all articles returned as 
supplied if dissatisfied 


PROGRAMS 



TRS-80 Sound Synthesiser 

by Andrew Wallis 


'Sound synthesiser' is a program for 
TRS-80 owners with a sound box. It 
enables music to be composed in a 
similar fashion to the SOUND state¬ 
ment supported by some machines. If 
your cassette player has a monitor 
switch, directing output to the speaker 
while recording, you can use the 
program without a soundbox as fol¬ 
lows 

(a) Insert a scratch cassette into the 


player 

(b) Plug in the cassette leads as for 
saving a program 

(c) Switch on monitor 

(d) Press RECORD 

The program is menu driven. The 
only points to be made are that the pitch 
ofa note is inversely proportional to the 
value entered, and that duration = 
value entered * pitch. Otherwise, the 
program is self-explanatory. 


0 CLEAR 1000 

1 REM «■. V.I.P (VERY IMPORTANT POINT) 

2 REM *** RNSUER * MEM SIZE' WITH '32700' *** 

3 REM ***** MEMORY USED » 3221 ***** 

10 CLS 

20 REM *************** 

30 REM * SYNTHESIZER * 

40 REM * BY * 

30 REM * R.URLLIS * 

60 REM *************** 

70 R.EM • DRTR FOR M/L ROUTINE 

R0 DRTR 62,2,211,233.221,33,106,127,221,78 

30 DRTR 0,22,10,121,183,202,38,127,221•126 

100 DRTR 1,183,194,22,127,221,34,1,30,30,2 

110 DRTR 193,24,127,30,1,221,70,1,123,211,233 

120 DRTR 16,234,221,70,1,62,2,211,233,16 

130 DRTR 234,21,194,24,127,22,10,13,194,24,127 

140 DRTR 221,33,221,33,193,232,126,62,2,211,233,201 

130 REM RERD M/L INTO MEMORY 

160 FOR X-32300 TO 32300+74 

170 REM ■ STRRT TO FINISH OF TABLE 

180 RERD D 

190 POKE X,D 

200 NEXT X 

210 POKE 16327,126 

220 POKE 16326,244 

230 REM * TELL TRS-80 WHERE M/L ROUTINE IS STORED 
240 CLS 

230 fif-"S YNTHESIZER" 

260 PR I NT(P340-LEN< R* >/2, flf 
270 COSUB 1000 

2R0 GOSUB 1000 

290 CLS 

300 PRINT®0, "Q H 0 I C E S ■" 

310 PRINT®64*2,"<1>.ENTER DRTR FOR MUSIC" 

320 PRINTS64*4,"<2>.PLRY MUSIC" 

330 PRINT®64*6, M <3>.TERMINATE PROGRAM" 

340 PRINT 

330 REM DISPLAY OPTIONS 

360 PRINT®64*10,"ENTER # < 1 - 3 >"'INPUT CHOICE 

370 IF CHOICE<10RCH01CE>3THEN PRINT®64*10,STRING** 64,192> GOTO 360 
380 ON CHOICE GOTO 10000,20000,999 

999 CLS'END 

1000 FOR DELRY-300 TO 0 STEP -1 
1010 NEXT DELAY 

1020 RETURN 
10000 CLS 

10010 PRINT®0,"MUSIC GENERATION MODE" 

10020 GOSUB 1000 

10030 PRINT®64*2,"THIS PROGRAM USES TWO VARIABLES TO GENERATE 
10033 GOSUB 1000 

10040 PRINT®64*4,"MUSIC•TONE < PITCH) RND DURTION < LENGTH >" 

10030 GOSUB 1000 

10060 PRINT®64*6,"THESE VARIABLES HAVE VALUES BETWEEN 1 l 233 INC." 

10063 GOSUB 1000 

10067 PRINT®64*6,"DURATION IS ENTERED FIRST,FOLLOWED BY PITCH. 

10060 PRINT®64*9,"ENTERING 999 FOR ** DURATION ** ", 

10069 PRINT"INDICATES THE END OF INPUT DATR" 

10070 GOSUB 1000'GOSUB 1000GO8UB 1000 
10080 CLS 

10090 X-32700 

10100 PRINT««4*0,"DURATION < 1-233 INC.>"-INPUT L 
10110 IF L-999 THEN POKE X,0 GOTO 10100 

10120 IF L< 10RD233 THEN PRINT®64*8, STRING*. 64, 192) ELSE GOTO 1013$ 
10123 GOTO 10100 
10130 POKE X,L'X-X+1 
10133 CLS 

10130 PRINT®64*8,"TONE < 1-233 INC. 'INPUT T 

10160 IF T<1 OR T>233 THEN PRINT®64*8,STRINGtC 64,192 )ELSE 10170 

10163 GOTO 10130 

10170 POKE X,T'X-X+1 

10173 CLS 

10177 GOTO 10100 

10100 CLS 

10190 PRINT®64*8,"A L L DONE!!" 

10200 PRINT®64*10, "PRESS 'P' TO HERR MIJSIC SO FAR , "; 

10203 PRINT" 'R' TO RETURN TO MAIN MENU" 

10210 If■INKEYt•IF I"THEN 10210 
10213 IF IS-"R" THEN GOTO 290 
10220 IF IfO"P"THEN 10200 
10230 GOTO 20000 
10233 END 
20000 Q-USR<0) 

20010 CLS 
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PROGRAMS 


• 

20020 PRINT®120, "PRESS * M' TO HERR TUNE RGfi T. N , "j 

20023 PRINT" * R' TO'RETURN TO MRIN MENU" 

20030 PRTNT(564#3, "AND ' R' TO ROD MORE DRTA TO CURRENT TUNE" 

• 

• 

20040 It-INKEVf 

20030 IF If-""THEN 20040 

20060 IF It-"M"THEN GOTO 20000 

• 

• 

20070 IF It-"R" THEN GOTO 290 

20080 IF It-"R" THEN GOTO 10100 

• 


20090 GOTO 20040 

-A- 



NewBrain Big Characters 

by Jeff Kearey 


'Big characters' is a utility for an 
unexpanded NewBrain. 

As listed below, the program takes a 
string from the keyboard and turns it 
into large characters. It would, how¬ 
ever, be a simple matter to incorporate 
the routine into other programs where 
strings are passed from another part of 
the program. 


When run, the program will prompt 
you for the string to be printed. This 
string may include graphics and punc¬ 
tuation as required. It will then printthe 
string in large characters. 

Note that line 30 opens the console 
device stream. The size will have to be 
adjusted to suit the length of your 
string. 



1 REM "LARGECHR1" 

5 REM LARGE CHARACTER PRINTING PROGRAM 



10 REM ******************************** 

15 REM By J R Kearey November 1983 

20 REM Initializations 



25 REM *************** 

30 0PEN#0,O,"L50":PUT 6sj=0:i=0:DIM d(l),p(7) 

40 REM cursor controls 



45 REM *************** 

50 m$=CHR$<9):F0R i=lT010:m$=m$+CHR$(11):NEXTi:ml$=m$ 

60 m*=CHRf(28):FOR i=lT09:mf=mf+CHR$(10):NEXTi:m2*=m* 

65 REM 

70 REM setup powers of 2 array 



75 REM******************************** 

80 p=l:F0Ri=0T07:p(i)=p:p=p*2sNEXTi 

90 REM find start of character table 



95 REM4******************************* 

100 ad=PEEK(119)+256*PEEK(120) 

110 REM overall string handling loop 



115 REM***************************** 

120 nc=10:PRINT"You have";nc;"characters per line." 

130 LINPUT("Please enter your text: ")t$ 



140 1 t=LEN (tf) : ns=INT (11 / nc) : rs=INT ( (It /nc-ns) *nc-*-. 01) 

150 PRINT"Text will have";ns;"complete line(s) plus";rs;"character(s)." 

160 FOR 1-lTOns:GOSUB 200:NEXT is IF rs THEN nc=rs:GOSUB 200 



165 END 

170 REM SUBROUTINES 

175 REM *********** 



180 REM 

185 REM Main chr extraction S/R 

190 REM *********************** 



200 FOR k=lT0nc:nn=nn+l:cl=ASC(MID$(tf,nn)):c=cl+ad 

210 IF cl AND 96 THEN 290:REM test for graphic chr 

220 REM 



230 REM Graphic chr decode 

235 REM ****************** 

240 FOR j=0T06:GOSUB 500:NEXT j 



250 pk=PEEK(c) 

260 FOR j=0T02:GOSUB 510:NEXT j:G0T0390 

270 REM 



280 REM Non-graphic chr decode 

285 REM ********************** 

290 FOR j=0T01 



300 pk=PEEK(c):c=c+256 

310 IF pk AND 1 THEN d(j)=pk-l:PUT10:G0T0 330:REM descender found 

320 GOSUB 510 



330 NEXT j 

340 FOR j=0T05:GOSUB 500:NEXT j 



350 FOR j-OTOl 



360 pk=d(j):d(j)=0:GOSUB 510:REM print descenders if necessary 

370 NEXT j 



380 REM Position cursor for next chr 



385 REM **************************** 

390 PRINT ml*; 



400 NEXT k 



410 REM Position cursor for next line 

415 REM ***************************** 



420 PRINT m2$; 

430 RETURN 

440 REM 



450 REN Print Bit Pattern S/R 



460 REM ********************** 

500 pk=PEEK(c):c=c+256 



510 IF pk=0 PUT10:RETURN 



520 FOR i=7T00 STEP -1 

530 IF pk AND p(i) PUT 147:GOTO 550 



540 PUT26 

550 NEXT i:PUT 10:FOR m=lT08:PUT8:NEXTm 



560 RETURN 



MICROMAR1 



MODULA-2 COMPILERS 

MODULA-2 represents the state of the 
art in programming languages. 
Designed by Niklaus Wirth, the 
creator of Pascal, MODULA-2 features 
include modules, program libraries, 
separate compilation, concurrent 
processes and low-level machine 
access. It will supersede Pascal and 
offers programmers a powerful 
alternative to both C and Ada. 

We offer a selection of MODULA-2 
compilers by Volition Systems, 
Logitech Corporation, and JKT Systems 
to run on CP/M-80, PC-DOS, CP/M-86, 
APPLE, SAGE, and UCSD with prices 
ranging from £75 to £360 ♦ VAT. 

For more information call us. 

GREY MATTER 

4 Prigg Meadow, Ashburton, Devon T013 7DF 

TEL. (0364) 53499 


SPECIAL OFFERS 

CP-80 

MATRIX PRINTER 

Near letter quality, 80 CPS 80-column. 
13x9 matrix. Double width characters. 
Film ribbon. Single sheet feed and 
tractors. Centronics or optional RS232 
(£35 extra). 

£252.00 
Carriage £3.50 

DISKS 

‘XLTRON’ — voted best buy in USA 
5V4" floppies 

SSDD £17.50 Box of 10 
DSDD £19.00 Box of 10 
Postage £1.00 VAT add 15% 

UNIVERSAL MICROPERIPHERALS LTD 
233 LONDON ROAD, WEST CROYDON 
SURREY 

TEL: 01-683 0060 

ACCESS & BARCLAYCARD WELCOME 


NewBrain 

Tape Housekeeping Utility 


• Read, Copy or Compare tapefiles 

• Any number of files on each tape 

• Block sizes up to 10k 

• Dump file contents to screen 

• Printed record of filenames and sizes 

• Full documentation 


£9.00 inclusive 

SFT Computing 

18 Ferney Road, East Barnet, Herts EN4 
8LF 


PCW315 



































^ XDMART 


★ASTRONOMY^ 


‘SKY-BABY’ is a highly sophisti¬ 
cated scientific program running 
on the BBC Micro Model B (casset¬ 
te loading). It caters for astronom¬ 
ers ranging from complete begin¬ 
ners to advanced amateurs and 
aspiring professionals, and for 
educational institutes. 


‘SKY-BABY”s many features include: 

★ Colour and brightness coded dis¬ 
play of stars, planets, sun and 
moon in selected area of sky 

★ View from any position on earth, 
any date and time specified by 
user 

★ A library of all stars down to 
magnitude 4.0 (i.e., 469 stars) 
including coordinates, magnitudes 
and names 

★ Orbital parameters of planets: sun 
and moon positional formulae 

★ Star sizes plotted to indicate 
brightness; sun and moon and 
planets colour coded 

★ Moveable ‘space probe’ to identify 
name and details of any object 
displayed on screen 

★ Details of current position, rising 
and setting times of any selected 
object: provision for an additional 
user-specified object, e.g., known 
comet, galaxy, radio source, etc. 

★ Detailed User Guide: sections 
on program use, astronomical 
nomenclature and positional astro¬ 
nomy, formulae used, fully anno¬ 
tated expanded program listing, 
etc., etc. 

★ Auxiliary program to analyse and 
list contents of stellar library 

★ Unhindered access to Author by 
phone most times: callers wel¬ 
come 


‘SKY-BABY’ package, consisting of 
CIO Cassette containing three files 
(program itself, stellar library, auxiliary 
program), and 35-page User Guide, 
£12.50 inclusive 

payable to: 

STELLAR ENTERPRISE 

84 Dudsbury Road, West Parley, 
Wimborne, Dorset BH22 8RG 
Tel: Bournemouth (0202) 575234 


PROGRAMS 



BBC Micromouse 

by Michael Ashwin 


'Micromouse' is a simple but entertain¬ 
ing exercise in computerised problem 
solving; it requires 32k. 

The program allows you to create a 
maze of your own design, from which 
the 'mouse' attempts to escape. The 
maze can be as complex as you like, but 
must begin at the top left and end at the 
bottom right of the screen. 

When you run the program, pressing 
2 selects demonstration mode in which 
a randomly constructed maze is drawn. 
Pressing 1 allows you to design your 
own maze. The maze isdrawn using the 


cursor keys; unshifted keys move the 
cursor, shifted keys leave a trail. 

The mouse's algorithm is simple 
but effective. It moves downwards 
whenever possible. If it cannot move 
down, it attempts to move right. If this is 
not possible, it tries to move up. And if 
this fails, it moves left. It 'remembers' 
passages which it has explored and 
doesn't try the same route twice. With 
this knowledge, it should be easy to 
design a maze which traps the mouse, 
right? Well, try it... 



>L. 

10 GOT030 

• 

# 

• 

20 UNERRORRUN 

30 MODE7 

40 PROC1NIT 

50 FROCSETVAR 

• 

• 

60 MODE1 

70 FROCDIS:IF A*="2" THEN PROCDEMO:GOTO90 

80 PROCMAZE 

• 


90 PROCPROMPT 

100 IF A=32 THEN PROCCOMPUTER 

110 PROCDISMAZE 

• 

• 

120 PROCMOVE 


• 

130 IF INKEY*(400)= "" THEN RUN 

140 RUN 

150 END 

• 

• 

160 DEFPROCMOVE 

170 C1X-C 1X+1: XX-2i YX-2: X 1X-XX: Y1X-YX: count-0: A7.= l s IF C1X-5 THEN ENDPROC 

180 IF A7.=3 THEN ZX(YX,XX)=2*TX-0 ELSE TX-10 

• 


190 IF X 17.-31 AND Y1X-26 THEN ENDPROC 

200 T IME=0! REPEATUNTILT I ME >T7. 

210 PR I NT TAB ( X 1X-*-4 , Y 1 ’/.-*■ 1 ) ; " . •• 

• 

• 

220 GOES—GOES-*- 1 : PR I NT TAB (10,29) ; "Number of goes "jGOES 


• 

230 X1X-XX: Y17.=Y7.:PRINTTAB(X7.-*-4,Y7.-*-l ) ;CHR*C7. 

240 IF ZX(YX,XX-M )—1 OR ZX(YX+1,XX)-1 OR ZX<YX-1,XX )-1 OR ZX<YX,XX-1)-1 THEN A 

• 

• 

250 IF ZX ( Y7.-*-1 , XX)-AX THEN YX—YX-*-1: ZX (YX, XX) =3: AX— 1: count—0: CX—241 j GOTO 180 

260 IF ZX < YX, XX-*-1) —AX THEN XX-XX+1! ZX (YX, XX) -3i AX-1 s count-0: CX-242* GOTO 180 

270 IF ZX(YX-1,XX)-AX THEN YX-YX-1sZX(YX,XX)-3*AX-1:count=0:CX-243:GOTO180 

• 


280 IF Z7. (YX, XX— 1 ) — A7. THEN X7.-XX-1: ZX (YX, XX) =3s AX= 1 s count =0: CX-244 : GOTO 180 

290 IF XX—XIX AND YX-Y1X THEN count-count-*-1 > AX=3i ZX (YX, XX) -2: IF count >10 THEN 
PRINTTAB ( X7.+4 , Y7.+ 1 > j " ":GOTO170 ELSE 180 

• 

• 

300 X X* X 17. s YX-Y1X : GOTO 180 

310 DEFPROCDIS:CLS 

320 VDU23{8202;0;0;0; 

• 

• 

330 COLOUR 1 


• 

340 PRINT SPC(15);"Micro-Mouse" 

350 PR INTSPC(5>;STRING*(32,CHRS240) 

360 FOR A -1 TO 25:PRINTSPC(5);CHR*240;SPC(30);CHR*240:NEXTA 

• 

A 

370 PRINTSPC(5):STRING*(32,CHR*240) 

380 VDU19,2,4,0,0,0:COLOUR2 

390 FOR A—1 TO 25:PRINTTAB(6,(A+2))iSTRING*(30,CHR*240):NEXTA 

• 

w 

400 ENDPROC 

410 DEFPROCSETVAR 

420 DIM ZX (27,32) : C 17.-0 

• 

• 

430 VDU23,240,255,255,255,255,255,255,255,255 


• 

440 VDU23,241,60,60,60,60,255,126,62,24 

450 VDU23,242,24,28,254,255,255,254,28,24 

460 VDU23,243,24,62,126,255,60,60,60,60 

• 


470 VDU23,244,24,56,127,255,255,127,56,24 

480 FOR A =1 TO 32:ZX(1,A)=0:ZX(27,A)=0:NEXTA 

490 FOR A-1 TO 27iZX(A,1)=0*ZX(A,32)-0:NEXTA 

• 

• 

500 ENDPROC 


• 

510 DEFPROCMAZE 

520 X-2:Y-2:Z=0 

530 X1-X:Y1=Y 

• 

A 

540 IF INKEY(—58) AND Y>2 THEN Y-Y-l 

550 IF INKEY (-42) AND Y< 26 THEN Y=Y-*-l 

560 IF INKEY(-122) AND Xv31 THEN X-X+l 

• 

• 

• 

570 IF INKEY(-26) AND X>2 THEN x-X-1 

580 IF Z-l THEN ZX ( Y , X > - 1 : PRINTTAB ( X-*-4 , Y-*-l) | " X " | TAB ( Xl+4 , Yl + 1) i " •• ELSE rninilft 

3: PR I NT TAB (X-*-4,Y-*-l>; " X COLOUR2: PRINTTAB ( X 1 -*-4 , Yl + 1 ) «CHR*240: ZX(Y,X )-0 

590 IF INKEY(- 1 ) THEN Z-l ELSE Z-0 

• 

• 

600 IF INKEY(-74) THEN ENDPROC 
- -ti-2-SCJG -530 

620 DEFPROCPROMPT 

• 

A 

630 COLOUR130:C0L0UR4 

640 PRINTTAB( 8 ,7)|"Press space to see how the" 

650 PRINTTAB(9, 8 ):"computer sees the maze" 

• 

• 

660 C0L0UR3:PRINTTAB(20,10);"OR" 

670 COLOUR1:PRINTTAB(10,12) 5 "Press any key to begin" 

680 IF INKEY*(0)-"" THEN A-GET ELSE 680 


• 

690 COLOUR128:COLOUR3 


• 

700 ENDPROC 

710 DEFPROCCOMPUTER 

720 PRINTTAB(15,29)j"0 = Wall" 

• 


730 PRINTTAB(15,30)|"1 - Passage" 

740 COLOUR2 

750 FOR AX-1 TO 32:FOR BX-1 TO 27 

• 


760 PRINTTAB (AX+4 , B7.-*-l) |ZX(BX,AX> 

770 NEXTBX,AX 

780 PRINTTAB(0,29);STRING*(75," ") 

• 

• 

790 PRINTTAB(11,29);"Press space to begin" 


• 

800 REPEATUNTILGET-32 

810 PR INTT AB(11,29);SPC(20) 

820 ENDPROC 

• 


830 DEFPROCDISMAZE 

840 FOR AX-1 TO 32:FOR BX-1 TO 27 

850 IF AX-1 OR AX-32 OR BX-1 OR BX-27 THEN COLOUR1 ELSE IF ZX<BX,AX>-1 THEN CO 

• 


L0UR3 ELSE C0L0UR2 

860 PRINTTAB(AX+4,BX+1):CHR*240 

870 NEXTBX,AX 

• 

• 

880 COLOUR131:CQLQUR4 
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• 

890 ENDPROC 

900 DEFPROCINIT 

• 

• 

910 FORA-1 TO 2t PRINTCHRS134 1 CHRS157;CHRS132* CHRS141 5 SPC <10);“Micro-Mouse":NEX 

T A 

920 PRINT " This program illustrates the wander 1 nqsof a mouse around a maze th 

• 

• 

at you have created." 

930 PRINT" The size and shape of maze is up to youhowever the more difficult 
the maze the longer it takes the mouse to escape." 

• 

• 

940 PRINT" You enter the maze by the use of the cursor control keys.Mith th 
ese you control a flashing cursor that will leave a path if the SHIFT k 
ey is pressedat the same time." 

950 

• 

• 

960 PRINT Press the space bar to continue" 

970 REPEATUNTILGET-32 

980 CLSiFORA=1 TO 2tPRINTCHRS134;CHRS157;CHRS132jCHRS141:SPi. (10);"Micro-Mouse" 

• 

• 

sNEXTA 

990 PRINT" You may make a trai1 were ever you wishhowever it must begin at th 
e top left and end at the bottom right of the screen." 


• 

1000 PRINT'" When you have finished entering the maze you press return then 

the computer takes over." 

1010 PRINT" Try and devise a maze that you think will fool the mouse 

1020 PRINT "PRESS 1) to start 2 for demonstration 

• 

• 

maze" 

1030 AS=GET*:IF AS="1" OR A*="2" THEN ENDPROC ELSE GOTO1030 

1040 DEFPROCDEMOi PR INTTAB (9,5) ) "PLEASE WAIT A FEW SECONDS" s FURA«=2 TO 31tZ*/.(2,A> 

• 

• 

>1: Z7. (26, A) = 1: NEXTAi B=RND (29+2) : FORA-2 TO 26s ZX(A,B) =1: NEXTA* FORA-1 TO 20 

1050 X-RND(29)+2iY-RND(24> +2i D-RND(2)*L=RND<20> 

1060 REPEATsL»L-l 


• 

1070 Z7.(Y,X)=1 

1080 IF D-l AND Y<25 THEN Y-Y-*-l:IF Y-26 THEN L-0 

1090 IF D-2 AND X<30 THEN X>X+1:IF X-31 THEN L=0 

1 100 

• 

• 

1110 UNTIL L-0 

1120 NEXTA 

1130 ENDPROC 

• 


Atari Disk directory 

by H M Hoffman 


'Disk directory' is a simple program to 
make life easier for owners of Atari 
400/800 disk systems. We were unable 
to test the program on the new XL 
machines, though I see no reason why it 
shouldn't work on these. 

When run, the program presents a 
directory of files on drivel, assigning to 
each one a unique index number. The 
user may then run or delete any Basic 
program by entering RUN or DEIete 
followed by the index number. Entering 
D returns you to the Atari DOS. 


To use the program type it in and save 
it onto each of your disks under the 
filename'D:MENU'. 'RUN "D:MENU" ' 
then calls the directory program. The 
program is error-trapped to preventthe 
userfrom trying to run data files, and so 
forth. 

When deleting files, the program 
double-checks with an 'OK to delete 
(y/n)?' message, but anything other 
than an upper-case N will be taken as 
consent. I suggest replacing line 172 
with:-172 IFNOT(N$="Y")THEN RUN. 



2 REM (OH.M. HOFFMAN 

3 REM PROGRAM ATARI DISK DIRECTORY UTILITY 

4 REM FOR ATARI 400/800 32K AND ABOVE 

5 REM PROGRAM TO RUN OR DELETE BASIC PROGRAMS 

6 REM BY MENU SELECTION 

7 REM SAVE A COPY ON EACH BASIC DISK 

9 REM THEN RUN DlMENU 

10 GRAPHICS O 

20 DIM AS<13>,FS<8>,ES<3>,TS<40*18),BS(13),NS<2> 

25 TS-" "*TS(40*18)-" "*TS<2>-TS*PNT-1 

30 OPEN •l,6 1 0,"Di*.*-|N«l 

35 7 *7 t "FILES FOR THIS DISK"*? 

40 TRAP lOOiINPUT SI, AS.IF A*(3,13)-"FREE SECT" THEN 80 

30 FS«AS(3,10)iE*-A* < 11,13 )1 IF E*«"SYS" OR FS«"MEM " AND ES-"SAV" THEN 40 

60 TS(PNT)-STRS(N> 1 TS(PNT+4)-FS*TS(PNT+4+LEN<FS> >-". " « TS <PNT+4«-LEN <FS>-«-l > -ESt PNT 
-PNT+19* N-kH-1 

70 IF N<40 THEN SOTO 40 

80 CLOSE til? TS.TRAP 105 

105 POSITION 2,22*7 "RUN OR DELETE A FILE? <RU OR DE)"| 1 POSITION 34,22«INPUT N*t 

IF NS-"DE" THEN 150 

106 POSITION 2,23t ? "FILE NUMBER TO RUN OR D FOR DOS" \1 POSITION 34,23 • INPUT NS*I 

F NS»"D" THEN DOS 

109 N-VAL(NS)iM-(N—1)*19+3«STATUS 41,3T*TRAP 130 

110 AS-TS(M)»BS-"D* "|J-3*F0R 1=1 TO I2iIF AS(I,I><>" " THEN BS(J,J> 

=AS(I,I) . J-J+l 

111 NEXT I 

112 IF FLAG-1 THEN 170 

114 GRAPHICS 2 

113 ? #6|" loading " 1 ? 46; " " 1 ? 46, " "|BS 

120 IF FLAGOl THEN RUN BS 

130 GRAPHICS 2i? 46, " ERROR" 

140 7 46; " ":? 46; " "| ST 

150 FLAG-1 

135 POSITION 2,23l? "FILENUMBER TO DELETE "; 1 POSITION 34,23«INPUT NS 

160 GOTO 109 

170 POSITION 2,23*7 "O.K. TO DELETE ";Btj"Y OR N?"iPOSITION 34,23*INPUT NS 

172 IF NS—"N" THEN RUN 

173 GRAPHICS 2*7 46; " deleting"*? 46; " "«? »6|" "| BS 

180 XIO 33,41,0,0 , BS 

200 RUN 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





Ace Sine Wave Generator 

by M Stewart 


'Sine Wave Generator' is a utility for the successive values of sine and cosine in 
Jupiter Ace. The word SIN calculates order to generate a sine wave. This 
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DISK COPYING SERVICE 

Moving data and program files from 
one machine to another is often 
made difficult because different 
manufacturers have adopted 
different disk format standards. 

We can copy your files to and from 
almost any disk format including 
CP/M, MSDOS, PCDOS, TRSDOS, ISIS, 

APPLE, SIRIUS, PDP11, VAX, and IBM. 

Disks are normally despatched on the 
day they are received. 

Our charge is £10.00 + disk + VAT. 

Special prices for quantities 
and tape to disk transfers. 

For more information call us. 

GREY MATTER 

1 4 Prigg Meadow, Ashburton, Devon TQ13 7DF 

TEL (0364)53499 



NEWBRAIN 

SUPERTYPE 

An outstanding Word Processor for the NewBrain put 
together with help from our personal and business users. 
This is simply the best available. Tape £46 Disk £57.50 

STATPAC 

A new useful set of options to provide such aids as 
standard deviations, moving averages, linear regression. 

£10 

Other NewBrain Bestsellers — 

CHESS — A superb opponent with 6 levels of play. 
Worth buying the micro for. £14.95 

DATASTORE — Make it your address book, diary, client 
info file etc. Choose up to 13 title headings. Searching 
may be on up to 15 of these simultaneously. Very 
versatile and only £9.95 

BANK ACCOUNT — The most comprehensive yet the 
easiest to use. Extensive facilities include selective 
subtotalling etc. Gives better statements than the bank! 

£9.95 

NEWBRAIN DISKS ARE BACK!! 

CONTACT US IMMEDIATELY FOR EARLY DELIVERY 
OF A SUPER CP M DISK SYSTEM! 

All prices include VAT. Please add 50p p&p. 

MICRO LTD. 

For the latest software and hardware lists, write or visit us 
at: Suite 5. Belmont Chambers. Bakers Road, Uxbridge 
UB8 1RG. Or phone anytime: 0895 57908. VISA facility. 


KINGSLEY 

ENTERPRISES 


Mail Order Discs 
Prices are for boxes of 10 discs 


Soft Sector 

Nashua Xidex 

5 25" Diskettes 

Dysan 

CenTech 

SS/SD48 

17.00 

- 

22 00 

- 

SS/DD 48 

18.00 

1900 

23 00 

24 00 

DS/DD 48 

20.00 

24 00 

31 00 

30.00 

SS/DD 96 

24.00 

25 00 

32 00 

33 00 

DS/DD 96 

25.00 

31 00 

8" Diskettes 

40 00 

38.00 

SS/SD 48 

22.00 

- 

26 00 

- 

SS/DD 48 

23.00 

23 00 

30 00 

30.00 

DS/DD 48 

25.00 

27 00 

35 00 

36.00 


Sony 3 5" (Apricot) Diskettes C40 00 



Add carriage (£1 per box) and V A T. (15%) 
Prices correct at time of going to press 
Please write for full-range price list 

KINGSLEY ENTERPRISES 
87 Whrtefield Road 
Stockton Heath 
Warrington 
WA4 6tfB 
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PROGRAMS 


CBS-FORTH 48k 96k LYNX 

Tape based FIG-FORTH for the 48k 96k LYNX 
featuring: 

1. 8k FORTH core + 8k dictionary stack + 8k simu¬ 
lated RAM disk. 

2. Standard disk I/O words (13 screens held in 
compressed format). 

3. READ. WRITE. M(a, Ml. MVAR. M & WIPE to 
facilitate data transfer to from RAM disk (uncom¬ 
pressed). 

4. Tape handling commands. 

5. Colour. Sound. Graphics and random numbers. 

6. EDIT. CASE statement. BREAK. AUTOSTART. 

7. Assembler Vocabulary. 

8. 15% increase in C.P.U. execution time. 

9. Extended dictionary stack and RAM disk for 96k 
version. 

10. Comprehensive manual. 

Supplied FREE Source Code on tape for: 

a FORTH - 79 double word set. 
b Debugging aids. 

c Advance Stack manipulation words. 

Available shortly:- 

Floating point word set with advanced graphics 
Z80 Assembler. 

Please send cheque or P.O. (£12.95) to: 

CUBSOFT 

10 ASHBOURNE GROVE, SALFORD M7 ODD 

quoting ref. Ml and model 

Enquiries to Mike on 061 792 2871 (NOT SAT) 

Also available OTHELLO AWARI (£5.95) 


COMPUTER 

CABINETS 


A range of cabinets and 
housing units especially 
designed for your home 
computer system. Keep it dust 
free, tidy and secure. 

Write or phone for colour 
brochure: 

MARCOL CABINETS 

PO BOX 69, SOUTHAMPTON 
Tel: 0703 731168 


SEARCHING FOR ‘BEST PRICE’ 

FOUND ‘BEST PRICE’. 

. .GOTO 


COMPUTER 

RRP 

Our price 

CBM64 64K 

£199 

Cl 73 

1701 COL. MONITOR 

£200 

£180 

4016 16k 

£550 

£400 

4032 32K 

£495 

£420 

8032 32K 

£675 

£575 

8096 96K 

£795 

£675 

DISK DRIVES 



1541 170K 

£199 

£199 

2031 170k 

£295 

£265 

4040 343K 

£695 

£590 

8250 2M 

£895 

£760 

C2N CASSETTE 

£39 

£35 

PRINTERS 



1520 (CBM64 PLTR) 

£148 

£135 

1525 (CBM64) 

£200 

£180 

1526 (CBM64) 

£300 

£270 

4022P 80COL. 

£345 

£295 

8023 136COL 

£625 

£535 

6400 DAISY 

£995 

£845 

VAT TO BE ADDED (a 15% 



CARRIAGE — £5 PER ITEM 



1 IF YOU KNOW WHAT YOU WANT WHY WAIT? 

| THESE ARE THE PRICES YOU NEED 

_ 

ORCHARD COMPUTER SERVICES 

Orchard House. 21 St Martins St 


I7%1 

Wallingford, Oxon 


liil 

Tel Wallingford (0491) 35529 



Open 6 day* per week 


La cl 


should run on any Forth system, while 
thedemonstration program (definedas 
DEMO) is specific to the Ace. 

The idea for the definitions came 
from the article 'Accurate Sine-wave 
oscillator' published in Wireless World , 
June 1981. The author's definitions use 
a more general form of the equations 
published in the article, namely: 
sin(n + 1) = sin(n) + (1/m)cos(n) and 
cos(n + 1) = cos(n) - (1/m)sin(n + 1) 
where m isthe value supplied by the 


user. 

The word SIN uses the top three 
numbers on the stack to calculate the 
next members of the series, replacing 
the top of the stack with the next sine 
and the second to top with the next 
cosine. This gives the equation SIN(m- 
,cos(n),sin(n) -m, cos(n + 1), sin(n + 1)). 

If m is a large value, the starting value 
should be correspondingly high; and 
the higher the starting value, the more 
accurate the sine-wave. 


: SIN 

(m,cos(n),ein(n) - m,cos(n+l),sin(n+l)) 

3 PICK 3 PICK SWAP / + 

SWAP 3 PICK 3 PICK 
SWAP / - SWAP 

: DEMO 

(plot a sine-wave on screen using SIN) 

INVI8 CLS L 20 0 

(set a*ii,co8(0)s=20,8in(0)=0) 

63 0 

DO 

DUP 20 + 

(set zero 20 pixels up) 

I SWAP 1 PLOT 

(PLOT point at I,sin(l)) 

SIN 

(calculate next point) 

LOOP 

The choice of cos(0)=£0 and sin(0)=0 ensures that the maximum and 
minimum values taken by the sine series are +20 and -20 respectively 
The choice of m=ia gives approximately 2j waves which fit on the 
screen well. 

These definitions were tried and tested on an unexpanded Jupiter Ace 



MZ-80K Draughts 

by W Thomas 

'Draughts' is exactly as you'd imagine extremely difficultto beat, even on level 
— a draughts program: you versus one. The program's 'thinking' time is 
your MZ-80K. reasonable, and you'll need your wits 

Our referee reports that the game is about you. 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 REM ************ 

2 REM * DRAUGHTS * 

3 REM + + 

4 REM * BY * 

5 REM + + 

6 REM * W.THOMAS * 

r REM ************ 

8 GOTO193 

9 REM - POSITION CURSOR 

10 PRINT"Q" 5 LEFT*<H*, X) ? LEFTT 1 [■■$, V>:: RETURN 

11 REM - COMPUTER MOUE 

12 ; '=31: V=7: GOSUB10: PR I NT" FROM: " 

13 V=9:GOSUB10:PRINT" TO : " 

14 music-ci ci-cr 

15 V- 14: GOSUB10: PRI NT"THINfcING" 

16 BM=-9E+9:M1=0:M2=0:M3=0:71=0:7=0 

17 I FUI= 1 THENM=L2: GOTO 19 

IS F0RM=?8T010STEP-2 

19 fi-B<M):F=A 

20 IFA=1THEN24 

21 IFA03THEN27 

22 D=-8:G0SUB39 

23 D=-10:G0SUB39 

HE4 D=8:G0SUB39 

25 D=10:G0SUB39 

26 T1 = T1 +1: IF T1 =T2 > + < W= 1 > THEN28 

27 NEXTM 

28 X=31: V=14:GOSUB10:PRINTSPC(8> 

29 IFBM=-9E+9THEN162 

30 GOSUB147 

31 fi=BCM1>:B<M1> =0sB<M2>=A:IFTTHENU-<M1+M2 > 2:BCU =0 

32 0=0:IF(M2>71>*<A*1>THENB<M2>=3:C=1 

33 M=M1:GOSUB144:L1=M 

34 M=M2:GOSUB144:L2-M 

35 IFB <M2>=3THENV CM2> = V(M2> +1 

36 1.1=0: IFTTHENM=U: GOSUB 144:G0SUB93: IF(C=0 '+<T=1 - THENW= 1:GOT212 

37 G0T0113 

38 REM - CALCULATE MOUE UALUE 

39 A=BCM+D> 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

i 

! 
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PROGRAMS 



40 IF (. A= 1 + <A=3> + <0=5 > THENRETURN 

41 JJ=0: B=0: X=M:GOSUB76: C=E2 

42 IF<A=2>+<A=4>THEN56 

43 IFTTHENRETURH 

44 IFCF=1>+<M+D>?1 > THENB=2 

45 B(M>=0:Z=M+D:B<Z >=F+B 

46 GOSUB70 

47 IF(M=L2H;<2=L 1 >THENE=E-20 

4o irr-oi ti’tNfc=fc-Y K2> 

49 E=E+B+50:B<M> =F:B<Z> =0 

50 IFE< BMTHENRETURN 

51 IF <E=BM> + < C>M3> THEHRETURH 

52 IF CE=BM)* «X=M3>*<RND(1> >.5 > THENRETURN 

53 BM=E:M1=M:M2=Z:M3=C 

54 RETURN 

55 REM - POSSIBLE CAPTURE ? 

56 IFB <M+D+D> >0THENRETURN 

57 IFT=0THEHT=1:BM--9E+9 

58 IF <F=1>*< M+D+D >71)THENB=2 

59 B<M> =0:B<M+D >=0:Z=M+D+D:B<Z >=F+B 

60 G0SUB62: GOSUB70: E=E+JJ+A+5: B < M+D > = A •* G0T049 

61 REM - MULTIJUMP EUALUATION 

62 JJ=0:FORI-8TQ10STEP2 

63 IFB<Z>=1)*<SGN< I >=-l > THEN67 

64 AA=B< Z+1>:IF<AA<>2 > * (AA< >4 >THEM67 

65 IFB(Z+I+I>=0THENJJ=JJ+5000:G0T067 

66 JJ—J -J—4000 

67 IFSGN(I) = 1 THENI=-I:G0T063 

68 I=-1:NEXT I:RETURN 

69 REM - BOARD EUALUATIOH 

70 T0=0: E=0: F0RX=10T07SSTEP2: E2=0: IF(BOO = l )+<BC'O=3>THENG0SUB76: T0=T0+1 

71 IFE2<0THENGOSUB80:E2-E2-JJ 

72 E=E+E2:IFT0=T2THENRETURN 

73 NEXTX 

74 RETURN 

75 REM - SQUARE EUALUATION 

76 E1=-36*<B<X> =3 >:E2=P<B<X+8> +B <X-8> *6+Ei> 

77 E2=E2+P(B<X+10>+B(X-10 > +6+E1) 

78 RETURN 

79 REM - PIECE LOSS MINIMISATION 1 

80 F1=B<X):B(X)=0:JJ=0 

31 FORI=8TO10STEP2 

82 AA=B(X+I>+B(X-I >+6: 1F<AA=2 >+(AA=4 >+(AA=24 >THENG0SUB84 

33 NEXTI:BCX>=F1:RETURN 

34 Z1=B(X+I>:Z2=X-I:IFAA=24THENZ1=4:Z2=X+I 

35 FORI1=-10TO-8STEP2 

86 IF < Z1=2)*<SGN <11)=1)THEN90 

37 AA=BZ2+11 >: IF(AAOl)*<AA<>3)THEN90 

38 AA=Z2+I1+2:IFBCAA)>0THEN9O 

39 JJ=JJ+50O0+Z1+500:IF<Z1=2>*<AA<17>THENJJ*J+2500 

90 IFSGN(11>=-1 THEN11=-11:G0T086 

91 I1=-I1:NEXTI1:RETURN 

92 REM - ANOTHER CAPTURE ? 

93 M=M2:A=B<M):GOSUB100:RETURN 

94 REM - CAN HUMAN 60 ? 

95 F0RM=78T010STEP-2 

96 A=B<M):IF<A=2>+<A=4>THENGOSUB100:1FTTHENRETURN 

97 NEXTM 

98 RETURN 

99 REM - POSSIBLE MOUE FIND 

100 T=0:61=1s62=3:IF<A=1)+<A=3)THENGl=2sG2=4 

101 IFAC3THEN104 

102 D--8:GOSUB108:IFTTHENRETURH 

103 D=-l0:GOSUB108:IFTTHENRETURH 

104 D=8+16*<A=2>:GOSUB108:IFTTHENRETURH 

105 D=10+20+(A=2):GOSUB103 

106 RETURN 

107 REM - POSSIBLE CAPTURE ? 

108 IFB<M+D>=0THENG=1:RETURN 

109 IF <B<M+D > <>G1>* <B(M+D)< >G2)THENRETURN 

110 IFB(M+D+D >=0THENT=1:G=1 

111 RETURN 

112 REM - HUMAN MOUE 

113 G=0:G0SUB95:IFG=0THEN166 

114 aOoliB 1 SZ 

115 X=1:V=7:GOSUB10:PRINT"FROM: " 

116 PRINT"2 TO : " 

117 MUSIC"—ClC1"C1" 

118 X*6:V=7:GOSUB136 

119 A=B<M):IF<A<>2>*(A<>4)THEN115 

120 M1=M:X=6:V=9:GOSUB136 

121 IFB(M)>0THEN155 

122 M2=M:U=ABS(M1-M2>:IF<U< >8>*(U<>10> + <T=0)THEN155 

123 IF <U< >16>+<U< >20 > + C T=1>THEN159 

124 IF<SGN<M1-M2>=-1> + <A=2>THEN155 

125 U= <M1+M2) s'2 :1FCT= 1 >+<B<U>< > 1 >+<B<U)<>3>THEN 155 

126 GOSUB153 

127 B (M1 > =0: B (. M2> = A: IFTTHENB<U)=0 

128 C=0:1F < M2<18 >* < A=2 > THENB<M2 >=4:C=1 

129 M=Ml:GOSUB144 

130 M=M2:GOSUB144 

131 IFTTHENM=U:GOSUB144:T2-T2-1:IFT2=0THEN162 

132 IFC=1THENT=0:GOTO12 

133 IFTTHENG0SUB93:IFTTHEN115 

134 GOTO12 

135 REM - INPUT HUMAN MOUE 

136 GOSUB10 

137 G0SUB221:IFZ$="*"THEN169 

133 K=ASC(Z* >-65:1F <K< 0> + <K >7 >THEN137 

139 PRINTZ$?:M=K 

140 G0SUB221:I FZ*= "+"THEN169 

141 K=ASC<Z$)-4S:IF<K<1>+<K>8>THEN140 

142 PRINTZ$:M=M+K+9:RETURN 

143 REM - PRINT PIECE 

144 y=INT < M, 9>:X=M-V+9:X=X+2+12:V=V+2+1 

145 GOSUB10:PRINThT(B(M)>:RETURN 

146 REM - PRINT COMPUTER MOUE 

147 X=36:V=7:GOSUB10 

148 A1 = INT C M1/9 >:A2=M1-A1+9:PRINTCHR$<A2+65 > ? CHRf<A1+48> 

149 V=9:GOSUB10 

150 A1 = INT<M2/9>:A2-M2-A1+9:PRINTCHR$<A2+65> ? CHR$<A1+43 > 

151 RETURN 

152 REM - DELETE MESSAGES 

153 X= 1: V= 13: GOSUB 10: PR INTSPC < 8 >: PR I NTSF’C < 9 >: RETURN 

154 REM - ILLEGAL MOUE MESSAGE 

155 GOSUB153 

156 X=1:V=13:GOSUB10:PRINT"ILLEGAL":PRINT" MOUE!" 





MICROMART 



POSEIDON 
COMPUTER 
SERVICES LTD. 

Of Hampton S.W. London Dealer 

FOR SIRIUS 1 APRICOT & PULSAR 

COMPETITIVE PRICES — FULL UK DELIVERY 
Bespoke Software and Consultancy 
01 941 1447/5986 TELEX 8954665 GITS 


CIF EXPORT!IMPORT SPECIALISTS 
I O FOR COMPUTER EQUIPMENT 
FOB AND SOFTWARE 


POSEIDON COMPUTER SERVICES LTD 
01 941 1447/5986 TELEX 8954665 GITS 



48K SPECTRUM 
USERS 


SPECIALISTS IN 
PROGRAMS FOR 
SECONDARY 
SCHOOL 
SUBJECTS 


For details and an order form 
write, enclosing a STAMPED 
ADDRESSED ENVELOPE to — 


MICRO-SWOT, 

FREEPOST, 

55 Nash Square, 
BIRMINGHAM B42 1BR 


(no stamp required) 


MICRO-USER T-SHIRTS 
& SWEATSHIRTS 

1 SPECTRUM 

2 ORIC-1 

3 I’M USER FRIENDLY 

4 HAVE YOU SEEN MY 
PERIPHERALS? 

5 INVADER 

6 ZAP ’EM 

T-SHIRTS — 100% cotton in white, sky or 
red, £3.25 each inc. 

SWEATSHIRTS — Poly-cotton in white or 
grey, £5.75 each inc. 

All available in small-medium-large and 
ex-large sizes. 

Mail Order Only from: 

ONE PER CENT SCREENS 

Dept 1, Unit 12, Star Lane Estate, 
Great Wakering, Essex 

CALLING ALL CLUBS AND 
RETAILERS 

Have your name or product printed onto 
T-Shirts or Sweatshirts. Minimum order 
only 6. 
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MICROMART 


BRENTWOOD 

COMPUTER 

SYSTEMS 

for 

GEMINI GALAXY 

Multiboard CP/M M 
Computers from 
£1,495 +VAT 

including accounting and 
word processing software. 

Telephone: 

(0277) 230664 day 
(0277) 352256 evening 


J & F COMPUTERS 

We stock a wide range of hardware, software 
and peripherals for most of the leading home 
computers, including SPECTRUM. BBC. 
Commodore 64 and VIC 20. Phone or write 
now for more details. 

OUT NOW — SYSMON machine-code moni¬ 
tor programs give you access to machine 
code on the VIC 20 and ComrTiodore 64. 
Features include Hex Dumps, Load and Save 
of machine-code, Assembler, Disassembler 
and lots more! At only £5.50 for tape versions 
for either machine, or £10.00 for SYSMON 20 
on an EPROM, it's an invaluable tool for the 
serious programmer. Also, we program 
EPROM's with your programs, from £10.00 
— write or phone for a quotation. Trade 
enquiries welcome. 

Send cheques/postal orders now to :— 

J & F COMPUTERS, 

ROSEHILL, LADOCK, 
TRURO, CORNWALL TR2 4PQ 

or telephone us (any time) on 
St. Austell (0726) 882 758 


IF YOU ARE 
INTERESTED IN 
ADVERTISING IN 
MICROMART 

CALL 

CLAIRE 

ON 

01-636 6890 


PROGRAMS 


• 

157 MUSIC"A0R0CQRQAQROCQ":GOTO115 

158 REM - POSSIBLE CAPTURE MESSAGE 

159 X=1:V=13:GOSUB10:PRINT"POSSIBLE":PRINT" CAPTiIRE 1 " 

• 

• 

160 MUSIC"D0R0D0R0D0R0D0":GOTO115 

161 REM - HUMAN UICTORV 

162 X=30:V=14:GOSUB10:PRINT"I CAN 7 GO" 

• 

• 

163 V=16:GOSUB10:PRINT" VOU WIN!" 

164 GOTO?69 

165 REM - COMPUTER UICTORV 

• 

• 

• 

166 X=1: V=13:GOSUB10: PRINT"BAD LUCK" 

167 V=16:GOSUB10:PRINT" I WIN!" 

168 REM - PLAV AGAIN ? 

169 C*0:X» 12:V*22:GOSUB 10:PRINT" ANOTHER GAME " 

170 GETZ*:IFZ*="V"THENEUN 

171 IFZ*="N"THENEND 

172 C=1-C:IFC-0THEN169 

• 

• 

• 

173 X=13:V=22:GOSUB10:PRIHTSPC<14 >:GOTO170 

174 REM - DISPLAY BOARD etc. 

175 GOSUB189 

• 

• 

1 76 PR INT" ID " ? A* < 2> ? "ID" ? TAB< 33 >:A*< 1 > 

177 PR: I NT TAB Cl 1 >;: FOR I = 1 TO 18: PR I NT" "? : NEXT: PR I NT 

178 FORI = 1TG16:PRINTTABC11 > ? ?SPCC 16>* "i?":NEXT 

• 

• 

179 PRINTT ABill);:FORI=1TO18:PRINT" "::NEXT 

i ow r'r 1 f i i " uIOSS VuUK ■’ 5 THb ( 30 ] "LUMPUT tK" 

181 PR I NT" M0UE"? T AB < 32 >.:" MOUE 11 

• 

• 

182 M=8: FOR I = 1T08: FORJ= 1T08: M=M+1: GOSUB 144: NEXT,!: M=M+1: NEXT I 

183 X=0:FORI=0TO7:V=3+2*I:GOSUB10:PRINT TAB <9 >?I +1:NEXT 

184 V=20:FORI=0T07:X=2*1 + 12:GOSUB10:PRINTCHR* <65+1 •:NE. , T 

• 

• 

185 X=12:V=22:GOSUB10:PRINT"SKILL LEUEL :":5-Sl 

186 IFZ*="B"THEN113 

187 GOTO12 

• 

• 

188 REM - DISPLAV TITLE 

189 PRINT"B": TAB-: 16> ? "DRAUGHTS": PRINTTABC 15> ? : RETURN 

190 X=8:V=24:GOSUB10:PRINT"PRESS ANY KEY TO CONTINUE"? 

• 

• 

191 GOSUB221:GOSUB189:RETURN 

192 REM - INITIALISATION 

193 GOSUB189 

• 

• 

194 DI MBC89>,PC71>,A*<5),VC89> 

195 DEF FNA<X)=SGN<.3-RNDC1>> 

196 DEF FNB<X>=INT<RND<1>*SK*5>*FNA<1>+R 

• 

• 

197 A*="":FORI = 1T036:A*=A* +"E":NEXT 

198 D*="":FORI = 1T024:D*=D*+"2":NE):T 

199 FORI=GT089:READBCI>:NEXT 

• 

• 

• 

200 FORI=0T05:READA* CI):NEXT:G0SUB224 

201 FOR I =0T06STEP2: Y <1 + 10 > =99: Y < I + 72 >=99: V<16+1 *9 ■ =99: v 18+1 +9 >=99: NEXT 

202 REM - INPUT SKILL LEUEL 

203 PRINT"SHSt: ILL LEUEL ?" 

204 PRINT"SI (EASY) - 5 (NOT SO EASY)":PRINT"SVOIIp CHOICE:": 

205 G0SUB221 

206 A=ASC < Z* >:IF < A< 49 > + < A >53 >THEN205 

• 

• 

• 

207 PRINTZ*:SK=53-A:T2=12 

208 FORI=0T071: READR:P<I>=FNB<1):NEXT 

209 REM - CHOOSE COLOUR 

• 

• 

210 PRINT"SBWHAT COLOUR DO YOU WANT TO FlAV ?" 

211 PRINT" <W)hit€ OR <B>lack" 

212 PRINT"2REMEMBER BLACK PLAYS FIRST." 

• 

• 

213 G0SUB221 

214 IFZ*="W"THEN175 

215 IFZ*="B"THEN217 

• 

• 

216 G0T0213 

217 ZZ*=A*<1>:A* <1> =A* <2>:A*<2> =ZZ* 

218 ZZ*=A*<3): A*<3>=A*<4>:A*C4)=ZZ* 

• 

• 

219 GOTO175 

220 REM - CHARACTER INPUT 

221 I=RND<1>:GETZ*:IFZ*=""THEN221 

• 

• 

222 RETURN 

223 REM - INSTRUCTIONS 

224 PRINT"0D0 YOU REQUIRE THE INSTRUCTIONS ?" 

• 

• 

225 60SUB221 

226 IFZ*="Y"THEN229 

227 IFZ*="N"THENRETURN 

• 

• 

• 

228 G0T0225 

229 GOSUB189 

230 PRINT"RULES:" 

231 PRINT"2BLACK ALWAYS MOUES FIRST,AND" 

232 PRINT"THEREAFTER PLAYERS MOUE ALTERNATELY." 

233 PRINT"2YOU LOSE IF YOU CANNOT MOUE IN TURN," 

234 PRINT"EITHER DUE TO LOSS OR IMMOBILISATION OF" 

• 

• 

• 

235 PRINT"ALL YOUR PIECES." 

236 PRINT"BA DRAUGHT MAY MOUE ONE SQUARE DIAGONALLY": 

237 PRINT"FORWARD INTO A UACANT SQUARE." 

• 

• 

238 PRINT"2YOU CAPTURE AN OPPOSING PIECE BY JUMPING"? 

239 PRINT"QUER IT INTO A UACANT SQUARE." 

240 PRINT"21F A PIECE CAPTURES AND IS THEN ABLE TO" 

• 

• 

241 PRINT"CAPTURE AGAIN IT MUST DO SO." 

242 PRINT"22N.B. - YOU MUST ALWAYS CAPTURE IF ABLE.' 

'43 fiflSI IF: 1 9fi 

• 

• 

“J UUvUC'l 7U 

244 PRINT"2SH0ULD A DRAUGHT REACH THE OPPOSITE END" 

245 PRINT"OF THE BOARD HE BECOMES A KING,AND IS" 
rhim'mt TO riul't hnD C’hpTukl HLUNb HLL HJUK" 

• 

• 

247 PRINT"DIAGONALS." 

248 PRINT"3H0WEUER,IF A DRAUGHT REACHES THE BACK" 

249 PRINT"ROW BY CAPTURE HE CANNOT CAPTURE AGAIN" 

• 

• 

250 PRINT"ON THAT TURN." 

251 PRINT"20NLY LEGAL MOUES WILL BE ACCEPTED." 

252 PRINT"2M0UES ARE INPUT AS CO-ORDINATES" 

• 

• 

253 PRINT"2 E.G. FR0M:B5" 

254 PRINT" TO :A6" 

255 PRINT"2T0 BREAK OUT OF THE GAME PRES: ♦ WHEN" 

• 

• 

256 PRINT"PROMPTED FOR YOUR MOUE." 

257 GOSUB190 

258 PRINT"B2PIECESs DRAUGHT KING" 

259 PRI NT "22BLACKC" ? TAB< 13 > ? A*< 1 •.: TAB - 26 >:"B"? A* • 3 • 

• 

• 

260 PR I NT "22WHI TEC" ? TAB13 > ? A* 1 2 1 ? TAB < 26 >: "2" ? A* • 4 - 

261 RETURN 

262 REM - BOARD DATA 


• 

263 DATA5,5,5,5,5,5,5,5,5 

264 DATA5,1,5,1,5,1,5,1.5 

265 DATA1,5,1,5,1,5,1,5,5 

• 

• 

266 DATA5,1,5,1,5, 1,5,1,5 

267 DATAO,5,O,5,0,5,0,5,5 

268 DATA5,0,5,0,5,0. 5,8,5 

• 

• 

269 DAT A2,5,2,5,2,5,2,5,5 

270 DATA5,2,5,2,5,2,5,2,5 

271 DATA2,5,2,5,2,5,2,5,5 

• 

• 

272 DATA5,5,5,5,5,5,5,5,5 

• 
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BBC Omniopoly 

by Richard Smith 

As promised in Bludners (PCW, Febru- section from the BBC Omniopoly prog¬ 
ary, page 408), here is the missing ram (PCW, January). 


10 REM OMNIOPOLY loader Version 1.30 
20 REM Runs on any 321 BBC 
30 REM 

40 REM <c) Copyright Richard Smith 
50 REM Aug 23 1983 
60 REM 
70 MODE7 

80 VDU23,224,7,5,5,7,5,5,5,0 
90 VDU23,225,7,5,5,6,5,5,7,0 
100 VDU23,226,7,4,4,4,4,4,7,0 
110 VDU23,227,6,5,5,5,5,5,6,0 
120 VDU23,228,7,4,4.6,4,4,7,0 
130 VDU23,229,7,4,4^6,4,4,4,0 
140 VDU23,230,7,4,4,4,5,5,7,0 
150 VDU23,231,5,5,5,7,5,5,5,0 
160 VDU23,232,2,2,2,2,2,2,2,0 
170 VDU23,233,1,1,1,1,5,5,7,0 
180 VDU23,234,5,5,6,6,6,5,5,0 
190 VDU23,235,4,4,4,4,4,4,7,0 
200 VDU23,236,5,7,7,7,5,5,5,0 
210 VDU23,237,7,5,5,5,5,5,5,0 
220 VDU23,230,7,5,5,5,5,5,7,0 
230 VDU23,239,7,5,5,7,4,4,4,0 
240 VDU23,240,7,5,5,6,5,5,5,0 
250 VDU23,241,7,4,4,7,1,1,7,0 
260 VDU23,242,7,2,2,2,2,2,2,0 
270 VDU23,243,5,5,5,5,5,5,7,0 
200 VDU23,245,5,5,5,7,7,7,5,0 
290 VDU23,246,5,5,5,2,5,5,5,0 
300 VDU23,247,5,5,5,7,2,2,2,0 
310 VDU23,248,7,1,1,7,4,4,7,0 
320 VDU23,249,3,2,2,7,2,2,7,0 
330 VDU23,250,7,1,1 \7 ,1,1,7,0 
340 VDU23,251,5,5,5,7,1,1,1,0 
350 VDU23,252,7,4,4,7,5,5,7,0 
360 VDU23,253,7,1,1,1,1,1,1,O 
370 VDU23,254,7,5,5,7,5,5,7,0 
300 VDU23,255,7,5,5,7,1,1,1,O 

390 F0RI7.-0TD1: VDU129,157,131,141: FRINTSFC (12) ••OMNIOPOLY" : NEXT 
400 PRINT" (C) COPYRIGHT RICHARD SMITH 1983" 

410 VDU2B,10,17,29,15 
420 CHAIN"OMN" 


Oric Forest of Doom: Clues 

by S W Lucas 




Last month I promised to give some 
more clues to Oric 'Forest of Doom' (see 
February Programs), and here they are. 

I decided that the author's clues were a 
little too explicit (you wouldn't want it to 
be too easy, would you?), so I've 
rewritten them slightly. Here goes ... 

Appeasing the flower-pot men and 
pawnbroker is straightforward, but 
don't waste time caring for dead fish. 
When dealing with vampires, beware 
of cheap imitations. Appeals for help 
must be made from the appropriate 
place, and decisive action may some¬ 
times be necessary. Nevertry to reason 


with a Balrog. 

Ore Warriors have a taste for a 
traditional British breakfast. Brandy is 
pretty expensive. Plants, like children, 
need food. Head for Ireland once you've 
recovered the Tiara. There's something 
fishy about that horse. Once you've 
found the ruby, amazing experiences 
are to be avoided. A fairy tale ending is 
necessary to release the prince, while 
Arthur is in need of more scientific 
treatment. Take everyone shopping to 
finish the adventure. 

Over to you! 


MICROMART 


BUDGET DISKS 


5.25" Disks, packed — ten per plastic library case, all 
prices quoted include post and package and VAT. 


Sides 

Density 

Tpi 

tracks 

Wabash 

Memorex 

Dysan 

Single 

Single 

48 

40 

17.65 

19.23 

27.31 

Single 

Double 

48 

40 

20.30 

22.71 

28 46 

Double 

Double 

48 

40 

22.48 

25.01 

37.66 

Single 

Double 

96 

80 

25.70 

28.29 

38.81 

Double 

Double 

96 

80 

28.52 

31.05 

46.86 


+ LIBRARY CASE INCLUDED+ 


DISK CLEANING KIT 18.98 

MICRO MAINTENANCE KIT 26.34 

S.A.E. for full list 

Please state sectoring. 

Please Supply. 

Please Supply. 

Please Supply. 

Cheque Money order enclosed for Total. 

Name. 

Address. 

.Tel:. 

TOM HEYDON 

COMPUTER PROJECTS & SUPPLIES 

37 GRASMERE. TROWBRIDGE. WILTS. BA14 7LL 
_ Telephone: (02214) 3176 



1 


WOfiDBVTE 


BUSINESS 

SOLUTIONS 

LIMITED 


COMPUTER TRAINING CONSULTANCY 

Training 

★ Personal Tuition and Organised Courses 

★ Competitive Prices 

★ Training on site or our premises 

★ Your equipment or ours 

★ Wide range of software covered including:- 

Spreadsheets — Supercalc 2. Visicalc, Lotus 
123 

Wordprocessing — WordStar. Palantir. Trend- 
text 

Database — Delta. Superfile. Cardbox 

Telephone Nicole for our Training Diary and 
Price List quickly before we re fully booked! 

Educate yourself the professional way! 

SPECIALIST Unit 7A SPECIALIST 

CONSULTANCY Waldeck House TRAINING 
SERVICES Waldeck Road SERVICES 
Maidenhead 
Berkshire SL6 8BR 
Tel: 0628 
73133 4 



Your own individual let¬ 
terheading and continuous 
stationery in A4 size on top 
quality paper. 

Artwork and design service 
available. 

Ask for samples and prices 

Reed Computers Ltd 

Vale Road, Windsor SL4 5JL 

Telephone:075 35 59272 
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MICROMART 


MICRO PULSE 

ADVANCED 

COMPUTER 

PERIPHERALS 


ALLEXSTOCK 


MICRO PULSE/ 

3" lOOKi 

IDISK 
DRIVE 


MICRO PULSE 
MIRROR 
SOFTWARE 
for transcribing 
cassette software | 
onto 3" Disks 


T 


01 


+ VAT 


^ Complete with cable 
just plug in and go! 

Includes utility disk Includes manual 


A Hardware 
based ROM^ 
selection 
avoids 
common 
problem of 
software 
interaction 
between 
utility ROMs 

ZIF socket 
included 



FULLMAILORDER 
FACILITIES 


EXTERNAL 
R OM BOARD 

northern 


computers 


micro computer systems for all applications 


Churchfield Road, FRODSHAM, 
CHESHIRE WA6 6RD 

Tel: (0928) 35110 (10 Lines) 

TRADE ENQUIRIES WELCOME 


DISCOUNT PRINTERS 


EPSON 

RRP 

C&E PRICE 

RX80T 

£279 

£219 

RX80FT 

£319 

£249 

FX80 

£438 

£339 

MX100 

£475 

£376 

FX100 

£569 

£447 

MANNESMANN TALLY 

MT 160 

£499 

£445 

MT 180 

£749 

£695 

CITOH 1550 

£695 

£599 

TEC FI 0-40 Daisy 

£1,285 

£950 

Watanabe MP100 Plotter 


£750 



Delivery: £7 per unit (Securicor) 

£4 per unit (G.P.O.) 

Note: All prices exclude VAT 

CASH WITH ORDER Qj □ □ 


siriusi 


microwritingD 

^Ceme 


CSE 

liicro 


1$ apricot 


C & E MICROTRONICS LTD. 


Unit 3, Walderslade Centre, 
Walderslade Road, Chatham, Kent ME5 9LR 

MEDWAY (0634) 63036 


FLOPPY DISC INTERFACE 
FOR SPECTRUM 

FDC-1 interface card, with Disc operating 
system in EPROM, and a Utility 
disc. 

£70.00 ex VAT 
£81.50 inc VAT, P & P 

FDC-1 MK2 As MK 1 but with a Spectrum 
edge connector for further 
Cards, e.g. printer interface. 

£85.00 ex VAT 
£98.75 inc VAT, P & P 

CenPrint Centronic printer interface for 
Spectrum, with software in 
EPROM and simple to use. 

£29.00 ex VAT 
£34.35 inc VAT, P & P 

We also sell disc drive for above inter¬ 
faces. 

Further details available from: 

Technology Research Ltd. 

356 Westmount Road 
London SE9 1NW. 

TEL: 01-856 8408 
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MICROMART 


SOPHISTICATED GAMES FOR VIC 20 


VIC CRICKET. Realistic game of skill and luck with all the 
major rules of cricket correctly interpreted. Full scorecard, 
printer and game save facilities. Needs 16K expansion, 

£5.99.* 

LEAGUE SOCCER. League championship game for two to 
22 teams/players. Automatic fixtures, full action commentar¬ 
ies, match facts. League tables, results check, postponed 
games, etc. Non league matches also playable — the Vic will 
even make the cup draw. Printer and game save. Needs 16K 
expansion, £5.99.* 

WHODUNNIT? Twelve guests have gathered for drinks at 
Murder Manor. However one of them has more than drinks 
on his mind. Thrilling detective game for one to six players, 
with genuinely different murder every time. You can even 
rename the suspects! Needs 8K expansion, £4.99.* 

TOP OF THE POPS. Money making game about the music 
business. Make your own records and see them climb the 
chart. Printer and game save facilities. Needs 8K expansion, 
£4.99.* 

VIC PARTY 4. Contains MASTERWORD, A DAY AT THE 
RACES, GAME X (Strip Poker), and CONSEQUENCES. Four 
games ranging from the serious to the ridiculous. All good 
fun — nothing offensive. Needs at least 3K expansion, 

£5.99.* 

Available from 

SOPHISTICATED GAMES, Dept. PCW, 27 Queens 
Road, Keynsham, Avon BS18 2NQ. Tel: 02756-3427. 

WRITE FOR DETAILS OF OUR FULL RANGE. 

*P&P free (UK) only. All games sold subject to our 
conditions of sale, which are available on request. 


DRAGON,BBC,SPECTRUM 

DEALERS 


BBC B Computer 1.2 O S. 

£399.00 

D.O.S. Kit 

£95.00 

1.2 ROM 

£8.00 

Tatung/Microvitec Monitors 

£247 

Sanyo Green Monitors 

£97.00 

Disc Drives from: 

£199 

Joysticks (Pair) 

£16.90 

Wordwise Word Processor 

£39.00 

View Word Processor 

£59.00 

Acorn Electron (Phone Availability) 


All connectors, plugs and sockets for BBC. ribbon cable, discs C.20, 

C.15, C.12, cassettes etc, in stock. 


Centronics Printer Cable (BBC & Dragon) 

£12.90 

R.T.T.Y. Program for BBC B (tape version) 

£7.50 

R.T.T.Y. Program (EPROM) 

£20 

R.T.T.Y. Circuit Board including instructions 

£6.30 

Cassette Recorders from: 

£18.90 

Computer Dust Covers 

£3.00 

Star 10x/CP80 Printer (inc. cable) 

£249 

Printer Cable (BBC or Dragon 32) 

£12.90 

Epson RX80, FT, FX80 (Phone availability) 

DRAGON SERVICE CENTRE 


Dragon 32 

£175.00 

Dragon 64 

£225 

Dragon 32 Disc Drive (Inc. Controller) 

£275.00 

Joysticks (pair) 

£19.00 

ZX Spectrum 48K 

£129.00 

Wide range of software for BBC, Dragon 32, ZX Spectrum etc. 

Please send SAE for full list. Post and package on small items 50p. 

All available mail order. Access and Visa. 24 hour phone. All prices 

include VAT at 15%. 


(Please state which model) 


S P ELECTRONICS 


48 Linby Road, Hucknall, Notts NG15 7TS 

Tel: Notts (0602) 640377 




For ZX81 
SPECTRUM 

BBC 

TRS80 

APPLE 

NASCOM 

VIC/PET/64 

(Please state) 


NEW! 

EXCLUSIVE' 


CHATTERBOX II can say anything! 

Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 

DEALER ENQUIRIES WELCOME 


As seen on BBC TV “Computer Programme’’ 

*BIGEARS* 

SPEECH 
INPUT 
FOR ANY 
COMPUTER 

Hugely successful Speech Regnition System 
complete with microphone, software and full 
instructions 

BUILT TESTED & GUARANTEED 

PLEASE STATE COMPUTER UK101. 

SPECTRUM, ATOM, NASCOM2. Vic 20, Micron, 

ZX80 81 PET TRS80 MZ80K APPLE II, BBC MICRO 



only £49 


ZX81/SPECTRUM 

MUSIC SYNTHESISER (Stereo) 

+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects, drums etc Full 
control of attack, decay and frequency 
Input Output lines provide control and monitor 
facility for Home Security, Robot Control, Model 
Railway etc etc. Works with or without 16K RAM 

Full instructions software included 
Add keyboard to make a live performance 
polyphonic synthesiser' 

Note up to 3 units can be used simultaneously 
giving 9 music channels & 48 l 0 lines 


NEW! 



AMAZING VALUE 
AT ONLY 

£19.50 (kit) 

£25.50 (BUILT) 


THE COMPOSER 

Synthesiser Music 
Programme 

Enter & play 3 part harmony 
Includes demonstrations 
(Spectrum ZX81 (recommended £7 I 


TALKING HANGMAN 

For Chatterbox' 

The classic game 
claims ns victims 
with a dry vocal ' 
accompaniment (Spectrum) £6 


( 


ZX ARP/DRUMSEQ 

Fascinating synthesiser 
demonstrations Generates 
automatic sequences and 
plays from keyboard Some 
weird effects (Spectrum) 


E= W CHROMACODE?????? 

Can you defuse the bomb by 
cracking the secret 
combination before time runs 
out 9 With Chatterbox voice 
£6 | output (Spectrum) £6 


I COLOUR MODULATOR 

j RGB in, PAL UHF out (not for ZX) 

kit £16 

BUILT £22 V r 

[ Please add VAT at 15% to prices 

| Batclay Access orders accepted by telephone 

All enquiries |3j 

SAE please || 

! WILLIAM 
: STUART 

Quarley Down House 

if— » ■ 

Cholderton i 

Nr Salisbury 

Wiltshire SP4 ODZ 1 

Tel 098 064 235 


L SYSTEMS Ltd 
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The very latest 

I 

k 


47*1 

fl 

rom Spectrum 


Just Arriving! It’s the new, superb 

COMMODORE SX64 PORTABLE 


Another first from 
SPECTRUM! 

Introducing the exciting new 

ORIC 

ATMOS 



BIG NEWS from Spectrum - stocks are just arriving of the incredible 
new Commodore SX 64 Portable Colour Computer ... a dream come 
true for the executive! This superb, compact Micro incorporates all of 
the top-selling Commodore 64’s functions, and features a detachable, 
full-function keyboard plus built-in colour monitor AND single disk 


drive. 

We’re very exited about this long-awaited development and, to 
celebrate its introduction, we’re giving FREE with each SX64 Portable 
three highly versatile programs - Easy Script, Future Finance and Easy 
Stock. The Commodore SX64 Portable is complete and ready to 


SPECTRUM £ 
PRICE 


895 




■ Powerful basic operations ROM means 
huge RAM memory capacity 

■ Wide range of exciting programs 
available 

■ Built-in Centronix printer interface 
(no RS232 needed - just plug in 
your printer) 


■ Typewriter-style full-response 
keyboard 

■ Seperate keys for cursor control 

■ Built-in speaker 

■ Special sound effects for game 
programmers 


HERE'S ANOTHER FANTASTIC FIRST IN HOME MICROS FROM SPECTRUM - the brand new 
and tremendously exciting ORIC ATMOS 48K computer! 

The ATMOS has taken a remarkable step forward in home computer technology. But 
how? 

Most Micros waste' a large amount of memory on operating functions like graphics, colour 
and sound. Oric saw that by running these tasks from a ROM memory, a huge amount of the 
ATMOS's valuable 48K RAM capacity could be freed for more advanced operations. 

So the colour capability (8 graphics, 8 background), powerful sound synthesis and high- 
resolution graphics of the ATMOS are achieved with fewer demands on computing power than 
its competitors. 

So what else makes the ATMOS so exciting? There's now a typewriter-style full-response 
keyboard; it's directly compatible with most domestic cassette players; and there's a wide 
choice of software. The ATMOS is designed for convienience, too - it uses extended Microsoft 
BASIC; your printer plugs in without an RS232; and it comes complete with leads and everything 
you need to get going. 

We've a 4-colour Oric printer (which accepts normal paper) at a terrific value-for-money 
price. Soon, a 3" Microdisc Drive will be available, too, to complete the system. Take a look at 
the superb new ORIC ATMOS, in its highly distinctive black-and-red trim, at your Spectrum 
dealer NOW! 


LATEST 


m i \ mm 

• For up-to-date news, information 
& offers fronf SPECTRUM see PRES- 
TEL page 600181 for full details 


COMPUTER 

DEALERS 


(or prospective Computer dealers!) 
if you would like to know more about 
becoming a SPECTRUM APPOINTED 
DEALER on an exclusive area basis, 
please write to MIKE STERN or 
DUDLEY LANGMEAD Spectrum (UK) 
Ltd.. Burrowfield, Welwyn Garden 
City, Herts, or Telephone (07073) 
34761 


UP TO £1,000 
Instant Credit 

With your Spectrum 
Chargecard 

ft spectrum 11 


CHARGE CARD 



• There’s up to £1,000 worth of 
Instant Credit available on a Spec¬ 
trum Chargecard. See your local 
SPECTRUM dealer for written 
details (UK mainland only) Typical 
APR - 30.6% 
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Spectrum Computer Centres have no connection whatsoever with the ZX-Spcctrum Computer manufactured ty Sinclair Research Ltd. 













































■ Extremely simple to use - no computer experience required ■ Complete & ready 
to run with Sales/Invoicing & purchase ledger programs. ■ Complete end-of- 
month reports at the touch of a button - including Creditors/Debtors lists Sales & 
cash lists, statements,VAT balances etc. 


Includes ■ COMMODORE 64 ■ DISK DRIVE ■ COLOUR 
MONITOR ■ COMMODORE PRINTER ■ PURCHASE LEDGER 
PROGRAM ■ SALES LEDGER PROGRAM ■ EASY SCRIPT 
PROGRAM Plus! ■ FREE! GAMES DISK WITH SIX GAMES 


We d like you to meet a Micro package that has to be a dream come true for the small business! 

This incredible value-for-money system includes everything you’ll need to take the time and drudgery 
out of painstaking book-keeping. 

What makes Spectrum's Commodore system outstanding is the sheer simplicity of the programs 
we’ve chosen. 

Both Purchase and Sales Ledger programs feature an ingenious question-and-answer system that takes 
you quickly and easily through the most complex bookwork. So easily, in fact, that even with no computer 
experience at all you can process book-keeping after a few minutes' practise 

The Commodore 64 s 64K RAM vast memory keeps tabs on all your data. In the space of a few minutes 
it’ll give you up-to-date reports of Suppliers' and Customers balances, payments made and invoices due - 
automatically calculating VAT; it’ll produce invoices and statements at the touch of a button - and even 
address them ready for posting. 

The Easyscript' program gives you comprehensive Word Processing facilities including Standard Let¬ 
ters and Reports, all with editing facilities. For the home user, we’ve included - FREE - a Games Disk with 6 
super games 

With this system, you can see at glance everything that matters about your business. 

No Micro has ever been so adaptable for business - quite simply, there’s nothing like it at the price. Pop 
into your local Spectrum dealer now, and we ll show you why! 


Normal Total Price £1174.95 

All these items can be purshased seperately from your local Spectrum dealer - 


ask for our Special Price 


Now from Spectrum - a 
complete business computer 
system for under £900 


COMMODORE 64 


ALL THIS FOR ONLY 


COMMODORE VIC-20 



Super Value! 

STARTER PACK 


A complete Home Computer sys¬ 
tem including the VIC-20 Com¬ 
puter, a Cassette Unit, introduction 
to BASIC part 1 - a simple explana¬ 
tion of computer programs - Blitz, 
Type-A-Tune, Race & Hoppit. A fan¬ 
tastic deal!! and great value-for- 
money. But HURRY! Offer only 
while stocks last. 

SPECTRUM PRICE 

139 ” 

Also available: 

VIC-20.£99.95 

Including 4 FREE ROM GAMES 


Commodore VIC-20 
SOFTWARE PACKS 
at HALF PRICE 


Multipack 1: Omega race, 

Voodoo castle, Cosmic crunch Avenger 
Multipack 2: Gorf, Adventureland, Raid 
on Fort Knox, Mole Attack. 

Multipack 3: Sargon Chess, The Count, 
Mission Impossible, Cosmic Cruncher. 
Multipack 4: Sargon Chess, Pirate Cove, 
Rat Race, Super Lander. 

Multipack 5: Omega Race, The Count 
Menagerie, Mole Attack. 

EACH PACK ONLY 

£19.98 

While stocks last 


For the 

COMMODORE 64 

COMMODORE 64 

HOME ENTERTAINMENT 

HOME USER 

Package 


VIC 1520 Printer Plotter - Special January 


Offer.£99.99 

COMMODORE 64 with 4 FREE 

GAMES.£199.99 

SINGLE DISK DRIVE with FREE Easy Script 

and Future Finance programs.£230.00 

AZTEC Centronics Interface.£29.90 

VISCOUNT Cassette Interface.£12.95 


Plus! 100's of Software Titles now available. 


SAVE £50 

Includes: COMMDORE 64, CASSETTE 
RECORDER, CASSETTE WITH 4 GAMES, 
ZETA CRACKSHOT JOYSTICK 
(Normal Total Price £290.80) 

SS“ £229.95 

All these items can also be purchased seperately - 
see your local Spectrum dealer 


Commodore 
1520 PRINTER 
- PLOTTER 



in 4 colours, and prints 
characters and numbers 

£99.99 


Just Arriving! 

COMMODORE 1526 
PRINTER 



Superb Dot Matrix (near 
letter quality printer) 


£345.00 


ACCESSORIES 

FOR COMMODORE 


Viscount Cassette 

Interface.£12.95 

Alphacom 42 Printer with Vic 

20 Interface.£99.90 

Stack Light Pen.£28.75 

Plus 80 16K RAM .... £37.99 
Viscount 64K RAM . . . £69.95 
4 Slot Motherboard . £24.95 
Adman Chatterbox. .. £49.95 
Zeta Joystick.£10.95 


Turn the page for more super 
offers from Spectrum • • . 


1 


Not all stores carry every advertised item, please phone before making a journey - prices correct at time of going to press EROE 
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The Top SO 


HIM 




TITLES 

Selected by Britain’s leading Software Distributor 

MICRO DEALER UK 





PROGRAM 

SUPPLIER 

MACHINE 

PRICE 

Attack of the 

Llamasoft 

CBM 64 

£7.50 

Hunchback 

Ocean 

Spectrum 

£6.90 

Mutant Camels 




Atic Atac 

Ultimate 

Spectrum 

£5 .SO 

3-D Combat zoneArtic 

Spectrum 

£5.95 

Manic Miner 

Software 

Spectrum 

£5.95 

Harrier Attack 

Durrell/ 

Spectrum 

£5.95 


Projects 




Martek 


3-D Ant Attack 

Quicksilva 

Spectrum 

£6.95 

Hobbit 

Melbourne 

CBM 64 

£14.95 

Alchemist 

Imagine 

Spectrum 

£5.50 


House 



Revenge of 

Llamasoft 

CBM 64 

£7.50 

Android Two 

Vortex 

Spectrum 

£5.95 

Mutant Camels 




Invasion of BodyCrystal 

Spectrum 

£6.50 

Death Chase 

Micro Mega Spectrum 

£6.95 

Snatchers 



Fighter Pilot 

Digital 

Spectrum 

£7.95 

Jet Pac (VIC) 

Ultimate 

VIC 20 

£5.50 

Wneelie 

Microsphere Spectrum 

£5.95 

Lunar Crabs 

Micromega 

Spectrum 

£6.95 

Mr Wimpy 

Ocean 

Spectrum 

£5.90 

Arcadia 64 

Imagine 

CBM 64 

£5.50 

Rommels 

Crystal 

Spectrum 

£6.50 

Hunchback 64 

Ocean 

CBM 64 

£6.90 

Revenge 


Microbot 

Softek 

Spectrum 

£5.95 

Hover Bower 

Llamasoft 

CBM 64 

£7.50 

Metagalactic 

Llamasoft 

VIC 20 

£6.00 

Quaser 64 

Voyager 

CBM 64 

£5.99 

Llamas 




Galaxy 64 

Anirog 

CBM 64 

£7.95 

Maziacs 

DK Tronics 

Spectrum 

£5.95 

Lunar Jetman 

Ultimate 

Spectrum 

£5.50 

Stonkers 

Imagine 

Spectrum 

£5.50 

Hunter Killer 

Protek 

Spectrum 

£7.95 

The Omega Run 

CRL 

Spectrum 

£5.95 

Zzoom 

Imagine 

Spectrum 

£5.50 

Missile Control 

Gemini 

BBC 

£9.95 

Krakatoa 

Abbex 

Spectrum 

£5.95 

Urban Upstart 

Richard 

Spectrum 

£6.50 

Jet Pac 

Ultimate 

Spectrum 

£5.50 

Shepherd 


Scooba Dive 

Durrell/ 

Spectrum 

£5.50 

Birds and the 

Bug-Byte 

Spectrum 

£5.95 


Martek 



Bees 


Crazy Balloons 

Software 

CBM 64 

£7.95 

Push Off! 

Software 

Spectrum 

£5.95 


Projects 




Projects 


Halls of the 
Things 

Speed Duel 

Crystal 

Spectrum 

£7.50 

Twin Kingdom 
Valley 

I’m in Shock 

Bug-Byte 

BBC 

£9.50 

DK Tronics 

Spectrum 

£5.95 

Artie 

Spectrum 

£5.95 

Valhalla 

Legend 

Spectrum 

£14.95 

Thrusta 

Software 

Spectrum 

£5.95 

Horace and thePsion 

Spectrum 

£5.95 


Projects 

Taskset 


Spiders 



Super Pipeline 
Ask to see these 

CBM 64 

£6.90 

Kick-Off! 

Bubblebus 

CBM 64 

£6.99 

super titles 

at your local Spectrum 

Pool 

CDS. 

Spectrum 

£5.95 

dealer NOW! 




ACCESSORIES From SPECTRUM 


Cl2 DATA CASSETTES £0.50 \ 

Cl5 DATA CASSETTES £0 58 

VISCOUNT SINGLE SIDED. DOUBLE DENSITY 
(10) (FOR APPLE, COMMODORE. ATARI, 

TANDY).£21.25 

VISCOUNT SINGLE SIDED, SINGLE DENSITY 

(10).£21 25 

VISCOUNT DOUBLE SIDED, DOUBLE DEN 
SITY (10) (FOR SHARP SUPERBRAIN. ETC ) 

.£33 81 

VISCOUNT SINGLE SIDED DOUBLE DENSITY 
% TRACK (10) (FOR NASCOM. COM 


MODURE 8050, Etc ).£51.36 

EMPTY DISK CASES (FOR 5W DISKETTES) 

.£1.95 

DISK HEAD CLEANER KIT £16.10 

TELEVISIONS 

12" T80 B&W PORTABLE.£59 95 

CTP3131 14" COLOUR PORTABLE £229 95 
COMPUTER CASSETTE RECORDERS 

.from £27.50 

ZETA Joystick for ATARI. COMMODORE, VIC 
20 & 64. SPECTRUM & ORIC ONLY £10.95 


Superb value-for-money! 

MEMOTECH 

MTX SERIES 




'.r.. / 4i m w w m mm m m i f n * 
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MEMOTECH MTX SI2 
64K RAM 

16 User definable Function Keys • 12 Key Numeric Pad 
• Z80Aat'MHz • 24K ROM containing MTX BASIC • 
MTX NODDY FRONT PANEL DISPAY • ASSEMBLER/ 
DISASSEMBLER Video Display Processor with 16K 
video-RAM • 64K User RAM Twin RS232 Communica¬ 
tions Board ROM Expansions: Node Systems • MTX 
PASCAL • MTX FORTH Eight User Definable Virtual 
Screens • Up to 32 SPRITES 

ESSmESSM 

‘315 

Also available MTX 500 
32K RAM.£275 


FDX DISK DRIVE 

Up to eight Floppy Drives • Colour 80 
Column Board (optional) Fast Access Silicon 
Discs • Powerful Floppy Disc Controller 
Board CP/M 2.2 Supplied • Teletext 
Compatible 

SPECTRUM PRICE £995.00 

Memotech 32K RAM Expansion £50 

Memotech 64K RAM Expansion £85 00 

Memotech 128K RAM Expansion £160 00 

Memotech RS232 Communication 

Port.£60 00 

SEPERATE EXPANSION ITEMS 
Silicon Disc (256K) £385 00 

80 Column Colour Board £100 00 

Floppy Disc Controller Board £230.00 

7 Way Bus & Support Software 

for S O.£50 00 

MEMOTECH SOFTWARE 

Backgammon (Cassette) £8.95 

Chess (Cassette). £9 95 

Blobbo (Cassette).£6 95 

Kilopede (Cassette).£6.95 

Super Minefield (Cassette). . £6.95 


DRAGON SHARP 



DRAGON PACK 

Including: 

DRAGON 32, Computer Cassette 
Recorder, Joysticks and Dragon 
Games Pack. 


199 


99 


ALL J 
FOR 
ONLY 

Check with your local SPECTRUM dealer for 
the price of seperate items. 

DRAGON 64 £225.00 


SHARP MZ-7II 


(MZ-700 Series Computer) 

FREE! 10 CASSETTE BASED GAMES 

The super new colour computer from 
SHARP. Now available in limited quantities 
- including 10 FREE CASSETTE BASED 
GAMES from SPECTRUM 

£249.95 

With FREE Cassette Recorder 


SHARP PRINTER 
CASSETTE RECORDER 


£129 95 
£39 95 


SHARP MZ80a£399 


Not all stores carry every advertised item, please phone before making a |ourney - prices correct at time of going to press EAOE 


























































ATARI 600XL 

SPECTRUM PRICE 

159 ” 


• 16K RAM expandable to 48K • Full- 
stroke keyboard • Full sound with 3 Vi 
octave range • 11 Graphic Display 
modes • Full colour (256 Colours - 128 
colours can be displayed at one time) Ask 
to see this super new micro at your local 
SPECTRUM dealer NOW! 


Coming Soon! ATARI 800XL.£249.95 


1010 CASSETTE RECORDER £49 99 

1050 DISK DRIVE £299 99 

1027 LETTER QUALITY PRINTER £299 99 

1020 PRINTER PLOTTER £199 99 


TOUCH TABLET, TRACK BALL £39.99 

SOFTWARE 

DIG DUG.£29.99 

LONE RAIDER £14.99 

And many more 


ORIC-1 

CUMANA j 

DISK DRIVES ] 

gp 


For the more serious user - 
the better programming machine 

ORIC-1 16K. £99.95 

ORIC-1 48K. . . £139.95 
HALF PRICE OFFER 

Bring a copy of this ad when you 
purchase an ORIC-1 16K or 48K and 
get either the ORIC- 16K or 48K 
Software pack at HALF PRICE (Titles 
may vary in each pack) 

FOR BBC 

CS100E.£217.35 

CS100.£244.95 

CS200E.£254.15 

CS200.£881.75 

FOR DRAGON 

CDS250 .£365.95 

CDS500 .£401.80 

CDS1000 .£503.95 

CDD500 .£557.60 

BBC 



Model B 

™ \ SPECTRUM PRICE 

*399 


Sensational Offer for BBC Owners! 

OPUS 

DISK DRIVE 

for BBC Model 'B' 

SPECTRUM LOW PRICE 


189 



Including: MANUAL & 
UTILITIES DISC 


ACCESSORIES for BBC 


Limited Offer! 

BBC Dual Disk Drive 

SAVE £53.85 

ONLY £750.00 


GRAF PAD Graphics Tablet 

PROLINK Joystick Interface. 

BIT-PRINT ZX Printer. 

BBC Single Disc Drive. 

BBC Disk Interface Kit (inc. fitting) 

Acorn Software Cassette-Based from. 

Acorn Disk-Based software. 

BBC Disk-Based software from. 

BBC BUGGY Spectrum Price. 

BBC Disk Manual & Utilities Disc. 

QUICK-SHOT JOYSTICK Especially for the BBC Spectrum Price 


BBC BUGGY 
£189.00 

Now available: 

RC DIGITAL TRACER for the BBC 

£55.50 

£143.75 


£9 95 
£89 95 
£265 00 
£97.00 
£9 95 
£11.50 
£9 95 
£189 00 
£34 50 
£19 95 


Sensational 

PRINTER OFFERS 

from Spectrum 


Incredible 
Value! from 
Spectrum 



NEW! 

SEIKOSHA 

Model GPIOOA Mkll 


■ Printing speed 50 C.P.S. 

■ Full Graphics capability 

■ Double width character output under 
software control 

■ Centronics type parallel interface 

■ Paper width is adjustable up to 10 
inches 


SPECTRUM LOW PRICE 

1991 


95 


Other Printer 
Bargains 


SEIKOSHA GP100 VC £199.95 

SEIKOSHA GP100 AS £199.95 

SEIKOSHA GP250 X £249.95 

EPSON FX 80. £495.95 

EPSON RX 80.£114.95 

EPSON RX 80 FA.£164.85 

ALPHACOM 42 for VIC-20. Commodore 64, Dragon 
Atari. BBC with required interface £99.90 

ALPHACOM 3C for ZX Spectrum £59.95 

MICROLINE 82A with RS-232 £299.95 

MICROLINE 82A with Graphics £299.95 

MICROLINE Model 92 £450.00 

MICROLINE Model 83A £499.95 

QUENDATA 60CPS Printer £229.00 

Bit Print 24 for the BBC. £89.95 


ALPHACOM 



ALPHACOM 42 For DRAGON. BBC. 
COMMODORE. ATARI (Interfaces extra) 

.Spectrum price £79.95 

ALPHACOM 12 For ZX SPECTRUM 

.Spectrum Price £59.95 

Paper Rolls for Alphacom printers 

Box of 5 Rolls. £6.00 


STACK LIGHT RIFLE 


Available for the SPECTRUM VIC 
20 and the COMMODORE 64 
(Arriving Now 1 ) comes complete 
with 12 feet of cable and three 
exciting action software games including HIGH 
NOON SHOOTOUT with 'ull sound effects 


tST" £ 29.95 


For Commodore 
64, VIC-20 & 

ZX Spectrum 



Including 3 
FREE Games 



UP TO £1,000 
Instant Credit 

• There’s up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your local 
SPECTRUM dealer for written details (UK main¬ 
land only) Typical APR - 30.6% 


Turn the page for more super 
offers from Spectrum • • • 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd. 
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Everything you’ve ever wanted for your 

ZX SPECTRUM 

Superb ZX add-on’s from your local Spectrum dealer 

ZX SPECTRUM 


DK'Tronics KEYBOARD 


For ZX SPECTRUM 
SPECTRUM PRICE 



New & exclusive to Spectrum! 

INDESCOMP 

Superb quality add-on's for the ZX SPECTRUM 


SOUND 

AMPLIFIER 


£10.95 £39.95 


32K RAM 
PACK 


JOYSTICK 

Interface 



£14.95 £49.95 


DOMESTIC 

CONTROLLER 


INDESCOMP RS232 8. CENTRONICS ALPHACOM Thermal printer for ZX 
PRINTER INTERFACE £49.95 SPECTRUM • NOW down to £59.95 



From RD Labs 
for the ZX 
Spectrum 

£55.SO 



16K 

£99.95 

ZX SPECTRUM 

,40 

£129.95 

Spectrum Computer Centres have no 
connection whatsoever with the ZX 
Spectrum Computer manufactured 
by Sinclair Research Ltd. 


VISCOUNT DISK DRIVE 


Now from SPECTRUM a Disk Drive for the ZX 
SPECTRUM. The VISCOUNT W DISK 
DRIVE with interface system and complete 
with all leads. 


ONLY 

£ 245 




CHEETAH 

32K RAM 
Pack 

£39.95 

KEMPSTON 

Joystick £|j 
Interface 

(Joysticks opt. extra) 

CURRAH Speech Synthesiser. £29.95 

DK'TRONICS Lightpen.£19.95 

DK'TRONICS DUALPORT Joystick 

Interface.£14.95 

STACKLIGHT Rifle with 

3 FREE GAMES.£29.95 

Sinclair ZX INTERFACE 2 
The new ROM Cartridge/Joystick interface 
Loads programs instantly! Takes two joysticks! 
Just plug in and play. ONLY £19.95 
Plus New ROM cartridge software. 




NOW. YOUR ZX SPECTRUM IS YOUR KEY TO THE 
WORLD with the incredible PRISM VTX 5000 
MODEM 

■ Versatile modem for ZX Spectrum (16K or 48K) 
versions ■ Slim design fits easily, matches your 
micro ■ I nstant access to Prestel" & Micronet 800 
information services ■ Instant communication 
with other ZX Spectrum users ■ Use the Prism VTX 
5000 with a Sinclair printer - and print Prestel 

framCS - AA A - 
SPECTRUM PRICE W i 


1 

LYNX 96K 1 

MONITORS 

rz 

BOOKS 



£ 299.00 


SPECTRUM PRICE 


Lynx 48K Model.£199.00 

For the Lynx owners who're ready to take the next step, 
the 48K machine can be upgraded to full 96K specifica¬ 
tion for just £89.95 


Commodore 
Model 1701 

A superb Colour Mon¬ 
itor with sound 
SPECTRUM PRICE 

_ g £230 

PHOENIX Amber (Normally £126.50) . £82.95 

FIDELITY CM 14 Colour .£199.95 

SANYO 14” Colour TV (ideal as a monitor) 

.£229..95 

SANYO CDD 3I25NB Colour Monitor. £285.35 
SANYO 12” Green Monitor .£99.95 



GRANADA PERSONAL 
COMPUTING TITLES 

The ZX Spectrum and how to get the 
most from it £5 95 

The Spectrum Programmer 
The Spectrum Book of Games 
Introducing Spectrum Machine 
Code 

The Apple II Programmer's 
Handbook £10.95 

Programming with Graphics £5 95 
The Dragon & how to make the 
most of it £5.95 

Computing for the Hobbyist & 
small Business 
Simple Interfacing Projects 
The BBC Micro An expert 
guide 

Commodore 64 Computing 
The Oric-1 and how to get the 
most from it £5.95 


£5 95 
£5 95 


£7 95 


£6 95 
£6 95 


£695 

£5 95 


The Dragon 32 book of games £5 95 

Computer Languages and their 
uses £595 

Lynx Computing £6 95 

21 Carnes for the BBC Micro £5 95 

Choosing a Microcomputer £4 95 

Databases for fun & profit £5 95 

Introducing the BBC Micro £5 95 

SUNSHINE 

The Working Spectrum £5 95 

Functional Forth for the BBC £5.95 

The Working Dragon 32 £5.95 

Dragon 32 Games Master £5 95 

The Working Commodore 64 £5.95 

Commodore 64 Machine Code 
Master £695 

The Working Dragon £5.95 

The Working Spectrum £5.95 

The Working CBM 64 £5 95 

Dragon 32 Games Master £5.95 

and many more 1 
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There’s a Spectrum Centre near you. • 



BATH Software Plus, 12 York St 

Tel (0225) 61676 

BRISTOL Brensal Computers Ltd., 

24 Park Row Tel: (0272) 294188 
WESTON S MARE K & K Computers. 
32 Alfred St Tel: (0934)419324 


BEDFORDSHIRE 


BEDFORD Stanad Ltd, 

115 Midland Rd. Tel: (0234) 49341 
DUNSTABLE Dormans 7-11 Broad Walk 
Tel (0582) 65515 

LEI6HT0N BUZZARD The Computer Ctr 
at Milton Keynes Music, 17 Bridge St. 
Tel: (0525)376622 
LUTON Terry-More, 49 George St. 

Tel (0582) 23391/2 



READING David Saunders, 8 Yield Hall 
Place Tel: (0734) 580719 


BUCKINGHAMSHIRE 


BLETHCLEY Rams Computer Centre. 

117 Queensway Tel: (0908) 647744 
CHESHAM Reed Photography & Comp¬ 
uters. 113 High St. Tel: (0494) 783373 


■ J .l 11 ! I'HHIII U 


CAMBRIDGE K P Computers Ltd. 19/20 
Market St. Tel (0223) 312240 
(Open 6 Days) 

PETERBOROUGH Ptrbrgh Communications, 
91 Midland Rd. (0733) 41007 


ELmanma 

GUERNSEY Gruts. 3-5 The Pollett. 

St Peter Port. Tel: (0481) 24682 
JERSEY Audio & Computer Centre. 

7 Peter St, St Heller Tel: (0534) 74000 



ALTRINCHAM Mr Micro 28 High St. 

Tel: (061) 941 6213 
CHESTER Oakleaf Computers Ltd. 

100 Boughton Tel: (0244) 310099 
CREWE Microman Unit 2, 

128 Nantwich Rd. Tel: (0270) 216014 
MACCLESFIELD Camera & Computer Cen¬ 
tre 118 Mill St. Tel: (0625) 27468 
NORTHWICH Camera & Computer Centre. 
3 Town Square Tel: (0606) 45629 
STOCKPORT Wilding Ltd 
1 Little Underbank Tel (061) 480 3435 
WARRINGTON Wildings, 111 Bridge St 
Tel: (0925) 38290 

WIDNES Computer City, 78 Victoria Road. 
Tel: (051) 420 3333 
WILMSLOW Swift of Wilmslow, 4-6 St. 
Annes Parade. Tel: (0625) 526213 


oman 


MIDDLESBOROUGH McKenna & Brown, 
206 Lmthorpe Rd. Tel: (0642) 222368 


CORNWALL 


ST AUSTELL A B & C Computers, Duchy 
House, 6 Lower Aylmer Sq. 

Tel: (0726) 67337 



BARROW-IN-FURNESS Barrow Computer 
Centre. 96 Church St. Tel: (0229) 38353 
CARLISLE The Computer Shop, 56-58 
Lowther St Tel: (0228) 27710 
PENRITH Penrith Communications, 

14 Castlegate Tel (0768) 67146 
Open Mon-Fri till 8pm 
WHITEHAVEN P D Hendren 15 King St 
Tel: (0946) 2063 


DERBYSHIRE 


ALFRETON Gordon Harwood 69-71 High 
St. Tel: (0773) 832078 
CHESTERFIELD The Computer Centre, 

14 Stephenson Place Tel: (0246) 208802 
DERBY C T Electronics, at Camera Thorpe, 
The Spot Tel: (0332) 360456 



EXETER Seven Counties (Computers) Ltd., 7 

Paris Street Tel: (0392) 211212 

EXMOUTH Open Channel, 30 The Strand. 

Tel: (0395) 264408 

PLYMOUTH Syntax Ltd., 76 Cornwall 

St Tel: (0752) 28705 

TIVERTON Actron Micro Computers, 

37 Bampton St. Tel (0884) 252854 
TORQUAY Devon Computers, 8 Torhill Rd., 
Castle Circus. Tel: (0803) 526303 



BOURNEMOUTH Lansdowne Computer Ctr 
1 Lansdowne Crescent Tel: (0202) 20165 



DARLINGTON McKenna & Brown. 
102 Bondgate. Tel: (0325) 459744 



BASILDON Godfrey's 28-32 East Walk, 
Tel: (0268) 289379 

BASILDON Godfrey's Computer Centre, 5 
Laindon Main Centre Lamdon. Tel: (0268) 
416747 

CHELMSFORD Maxton Hayman Ltd., 

5 Broomfield Rd. Tel: (0245) 354595 
COLCHESTER Colchester Computer Ctr 
16 St. Botolphs St. Tel: (0206) 47242 
GRAYS H Reynolds 79 Orsett Rd. 

Tel: (0375) 5948 

ILFORD Woolfmans, 76 Ilford Lane. 

Tel: (01) 478 1307 
LOU6HTON Micro & Movie Channel 
309 High Rd. Tel: (01) 508 1216 


HAMPSHIRE 


ALDERSHOT David Saunders, 51 Station 
Rd . Tel: (0252) 20130 
ANDOVER Andover Audio, 105 High St 
Tel: (0264) 58251 

BASINGSTOKE Fisher's. 2-3 Market 
Place Tel: (0256) 22079 
PORTSMOUTH Cygnus Computers Ltd 
261 Commercial Rd.. Tel: (0705) 833938 

PORTSMOUTH (Watirloovilla)G B 

Microland, 7 Queens Parade 
Tel: (07014) 59911 

SOUTHAMPTON RJ Parker & Son Ltd., 

11 West End Rd, Bitterne 
Tel: (0703) 445926 
WINCHESTER Winchester Camera & 
Computer Centre. 75 Parchment St 
Tel: (0962) 53982 


HEREFORD 


HEREFORD Melgray Hi-Tech Ltd.. 
49 Broad St Tel (0432) 275737 


HERTFORDSHIRE 


BOREHAMWOOO Master Micro. 

36 Shenley Rd Tel: (01) 953 6368 
HITCHIN Camera Arts (Micro Computer 
Division), 68A Hermitage Rd.. 

Tel: (0462) 59285 

POTTERS BAR The Computer Shop, 

197 High St Tel: (0707) 44417 
ST ALBANS (Herts) Clarks Computer 
Centre 14-16 Hollywell Hill 
Tel: (0727) 52991 

STEVENAGE D J Computers, 11 Town 
Square. Tel: (0438) 65501 
WATFORD SRS Microsystems Ltd., 94 The 
Parade, High St. Tel: (0923) 26602 

WELWYN GARDEN CITY D J Computers. 40 
Fretherne Rd., Tel (07073) 28435/28444 



BEVERLEY Computing World, 10 Swaby's 
Yard Dyer Lane. Tel (0482 881831 
6RIMSBY RC Johnson Ltd. 22 Friargate, 
Riverhead Centre. Tel: (0472) 42031 
HULL The Computer Centre, 

26 Anlaby Rd. Tel: (0482) 26297 


ISLE OF MAN 


DOUGLAS T H Colebourn Ltd., 

57-61 Victoria St. Tel: (0624) 3482 
(Just Opening) 


ISLE OF WIGHT 


COWES Beken & Son 15 Bath Rd. Tel: 
(0983) 297181 


KENT 


CANTERBURY Kent Micro Systems. Con¬ 
quest House, 17 Palace St (0227) 50200 
DOVER Kent Photos & Computers, 4 King St. 
Tel (0304) 202020 

ORPINGTON Ellis Marketing Ltd., 25 Sta¬ 
tion Sq , Petts Wood Tel: (0689) 39476 
RAINHAM Microway Computers Ltd., 39 
High St Medway Towns 
Tel: (0634) 376702 

SEVENOAKS Ernest Fielder Computers. 
Dorset St Tel (0732) 456800 
SITTIN6B0URNE Computers Plus. 65 High 
St. Tel: (0795) 25677 
TUNBRIDGE WELLS Modata Cmptrs Ltd. 
28-30 St Johns Rd. Tel: (0892) 41555 




ACCRINGTON PV Computers, 

38A Water St. Tel (0254) 36521/32611 
BLACKBURN Tempo Computers, 9 Railway 
Rd Tel (0254) 691333 
BURNLEY I MO Computer Centre, 39/43 
Standish St BB11 1AP Tel: (0282) 54299 
BURY (Lancs) Micro-North, 7 Broad St. 
Tel: (061) 797 5764 
PRESTON Wilding's, 49 Fishergate. 

Tel: (0772) 556250 


LEICESTERSHIRE 


LEICESTER Youngs, 40/42 Belvoir St. 

Tel: (0533) 544774 

MARKET HARB0R0U6H Harborough Home 
Computers. 7 Church St. 

Tel: (0858) 63056 


M Il' Mi ll' M lI LM 

GRANTHAM Oakleaf Computers Ltd 121 
Dudley Rd Tel (0476) 76994/60000 
LINCOLN MKD Computers. 24 Newlands, 
Tel: (0522) 25907 



E6 Percivals, 85 High St. North, East Ham 
Tel: (01) 472 8941 

E8 McGowans. 244 Graham Rd., Hackney 
Tel (01) 533 0935 

EC1 Sidney Levy, 17-19 Leather Lane. 

Tel: (01) 242 3456 

EC2 Devron Computer Centre, 155 Moorgate 

Tel: (01) 638 3339/1830 

N14 Logic Sales. 19 Broadway, The Bourne, 

Southgate Tel (01) 882 4942 

N20 Castlehurst Ltd 1291 High Rd 

Tel (01) 446 2280 

NW4 Da Vinci Computer Store, 112 Brent 

St , Hendon Tel (01) 202 2272 

SE1 Vic Odden s 6 London Bridge Walk. 

Tel (01) 403 1988 

SE9 Square-Deal, 373-375 Footscray Rd 

New Eltham Tel (01) 859 1516 

SE11 Gatwick Computers. 328 Kenmngton 

Park Rd Tel: (01) 587 0336 

Adjacent to Oval Tube 

SE15 Castlehurst Ltd , 152 Rye Lane. 

Peckham Tel (01) 639 2205 

SE25 Ellis Marketing, 79 High SL. South 

Norwood Tel: (01) 653 4224 

SW16 Buffer Micro Shop. 310 Streatham 

High Rd Tel: (01) 769 2887 

SWIG Emcom, 31 High St. Wimbledon. Tel 

(01) 947 7678 

W1 Computers of Wigmore St., 87 Wigmore 

St. Tel. (01) 486 0373 

W1 GK Photo & Computers, 92-94 Wardour 

St Tel: (01) 437 0182 

W1 Devron, 4 Edgware Rd 

Tel (01) 724 2373 

W1 Sonic Foto & Micro Centre, 256 

Tottenham Court Rd Tel (01) 580 5826 

W1 Computer Plus, 219 Regent St. 

Tel (01) 437 1071/4 

W7 TK Electronics, 11/13 Boston Rd., 

Hanwell Tel (01) 579 2842 

WC2 City Camera Exchange, 115 Kmgsway 

Tel (01) 405 0446 


MANCHESTER 

GREATER 


BOLTON Wilding Ltd.. 23 Deansgate. 

Tel (0204)33512 

HYDE Pase, 213-215 Market St. 

Tel (061) 366 5935 

MANCHESTER Lomax Ltd, 8 Exchange St 
St Ann's Square Tel (061) 832 6167 
OLDHAM Home & Business Computers Ltd., 
54 Yorkshire St Tel: (061) 6331608 
ROCHDALE Home & Business Computers, 
75 Yorkshire St. Tel: (0706) 344654 
SWINTON Mr Micro Ltd, 69 Partington 
Lane Tel: (061) 728 2282 
Late Night Friday 

WIGAN Wilding Ltd., 11 Mesnes St. 

Tel: (0942) 44382 


MERSEYSIDE 


BIRKENHEAD Fairs Cameras & Hi-Fi, Dacre 
Hill, Rock Ferry Tel (051) 645 5000 
HESWALL Thornguard Computer Systems, 
46 Pensby Rd. Tel (051) 342 7516 
HUYTON Ian Houghton 5 Huyton Hey Rd. 
Tel: (051) 489 5785 

UVERPOOL Beaver Radio, 20-22 White¬ 
chapel. Tel: (051) 709 9898 
UVERPOOL (Alntree) Hargreaves, 31-37 
Warbreck Moor Tel (051) 525 1782 
SOUTHPORT Central Computers, 575 Lord 
St. Tel (0704) 31881 
ST HELENS Studio 55, 55 Ormskirk St. 
Tel: (0744) 39496 


MIDDLESEX 


EDGWARE Breaker 1-4. 130 High St. 

Tel: (01) 952 7488/8860 
HARROW Camera Arts. (Micro Computer 
Division) 24 St Annes Rd 
Tel (01) 427 5469 


HAYES Chipstop, 1000 Uxbridge Rd. 

Tel: (01) 573 2511 

STAINES Snapmarket, (In store at House of 
Holland) Clarence St. Tel: (0784) 63847 
TED0IN6T0N Andrews, Broad St. 

Tel: (01) 977 4716 

UXBRIDGE J K L Computers, 7 Windsor St. 
Tel: (0895) 51815 


NORFOLK 


FAKENHAM Fastview. 12 Norwich Rd 
Tel (0328) 51319 
NORWICH Sound Marketing. 52 St. 
Benedicts St. Tel (0603) 667725 
THETFORD C B & Micros, 21 Guidhall St 
Tel: (0842) 61645 


NORTHAMPTONSHIRE 


NORTHAMPTON Dormans. 22 Princes Walk 
Grosvenor Centre. Tel (0604) 37031 



CAMBERLEY Camera Arts (Micro Computer 
Division), 36 High St Tel: (0276) 65848 
CHERTSEY Chertsey Computer Centre, 1 
Windsor St. Tel: (09328) 64663 
CROYDON Classic Cameras 16 St. Georges 
Walk Tel: (01) 686 2012 
FRIMLEY Micro & Telex Services Ltd., 105 
Mytchett Rd Tel: (0252) 513282/513215 
HAS LEM ERE Haslemere Computers, 25 
Junction PI. (Ad) Rex Cinema) 

Tel: (0428) 54428 

NEW MALDEN Surrey Micro Systems, 31 
High St Tel: (01) 942 0478 
RICHMOND Crest Computer Services. 8 Hill 
St Tel (01) 940 8635 
WALLIN6T0N Surrey Micro Systems Ltd., 
53 Woodcote Rd Tel (01) 647 5636 
WOKING Harpers. 71-73 Commercial Way 
Tel (04862) 25657 


mmmmm 


NOTTINGHAM Cameo Computer, 8/9/10 
Trinity Walk Tel (0602) 742912 
NOTTINGHAM Jacobs Computers, 13 
Middlegate Newark Tel: (0636) 704873 
(Just Opening) 

WORKSOP Computergraphix, 132 Bridge 
St. Tel: (0909) 472248 


NORTHERN IRELAND 


BLEFAST Arthur Hobson Ltd., 37 Great Vic¬ 
toria St. Tel (0232) 246336 
CO ARMAGH Pedlows. 16 Market St.. 
Portsdown Craigavon. Tel: (0762) 332265 
LONDONDERRY Foyle Computer Systems, 
3 Bishop St Tel: (0504) 268337 
NEWRY Newry Computer Centre. 34 
Monaghan St Tel: (0693) 66545 


OXFORDSHIRE 


ABIN6D0N Ivor Fields Computers, 21 Sturt 
St Tel: (0235) 21207 
BANBURY Computer Plus, 2 Church Lane 
Tel (0295) 55890 

HENLEY-ON-THAMES Family Computers 
Ltd., 40A Bell St Tel (0491) 575744 
OXFORD Ivor Fields, 7 St Ebbes St 
Tel: (0235) 21207 


SCOTLAND 


SUSSEX 


BEXHILL-ON-SEA Computerware. 22 St 
Leonards Rd Tel (0424) 223340 
CRAWLEY Gatwick Computer Services, 62 
Boulevard Tel: (0293) 37842 
UTTLEHAMPTON Allan Chase Ltd. 39 High 
St. Tel: (09064) 5674 


TYNE A WEAR 


NEWCASTLE-ON-TYNE Newcastle Camera 
& Computer Mart, 16 Northumberland Court. 
Tel: (0632) 327461 


WALES 


ABERDARE Inkey Computer Services Ltd 
70 Mill St. The Square Trecynon. 

Tel: (0685) 881828 

ABERYSTWYTH AberData at Galloways, 23 
Pier St Tel: (0970) 615522 
CARDIFF Randall Cox, 18-22 High St 
Arcade Tel (0222) 31960 
LLANDUDNO (Gwynedd) Computer Plus 
Discount, 15 Clomnel St. Tel (0492) 79943 
NEWPORT (Gwent) Randall Cox. 118 
Commercial St. Tel: (0633) 67378 
PEMBROKE Randall Cox. 19 Main St. 

Tel (064) 682876 

PORT TALBOT Micro Gen, 6 Royal Buildings 
Talbot Rd. Tel (0639) 887730 
WREXHAM T E Roberts, 26 King St. 

Tel: (0978) 364404/364527 


ABERDEEN North East Computers, 1-3 Ellis 
St., Peterhead Tel (0779) 79900 
AYR Vennals, 6A New Bridge St. 

Tel: (0292) 264124 
DUMFRIES Vennals, 71 English St 
Tel: (0387) 54547 
EDINBURGH The Silicon Centre, 

6-7 Antigua St. Tel: (031) 557 4546 
GLASGOW Victor Morris Ltd., 340 Argyle St 
Tel: (041) *221 8958 

HAMILTON Tom Dickson Computers, 8-12 
Cadzow St Tel (0698) 283193 
KILMARNOCK Vennals, 49 Foregate 
Tel: (0563) 32175 

KIRCALDY Kirkaldy Photographic Services, 
254E High St., Fife. Tel: (0592) 204734 
STIRLING R Kilpatrick, 58 Port St. 

Tel: (0786) 5532 


SHROPSHIRE 


SHREWSBURY Computerama, 13 Cas¬ 
tlegate Tel: TBA 

TELFORD Computer Village, 4 Hazeldine 
House Telford Town Centre. Tel (0952) 
504666 



LEAMINGTON SPA 1C Computers, 43 
Russell St. Tel (0926) 36244 
RUGBY The Rugby Micro Centre, 9-11 
Regent St. Tel: (0788) 70522 


WEST MIDLANDS 


BIRMINGHAM Sherwoods, Gt Western 
Arcade. Tel: (021) 236 7211 
COVENTRY Greens, 22 Market Way. 

Tel: (0203) 28342 

DUDLEY Central Computers, 35 Church Hill 
Precinct Tel: (0384) 238169 
ERDINGTON The Gamekeeper Grand Fare. 
High St. Tel (021) 384 6108 
WEST BROMWICH Bell & Jones, 39 Queens 
Square Tel (021) 553 0820 


WILTSHIRE 


SALISBURY Whymark Computer Centre, 20 
Milford St Tel (0722) 26688 


SOMERSET 


TAUNTON Grays, 1 St James St. 
Tel: (0823) 72986 


STAFFORDSHIRE 


STAFFORD Computerama, 59 Forgate St. 
Tel: (0785) 41899 

STOKE-ON-TRENT Computerama, 11 Mkt 
Square Arcade Hanley (0782) 268620 


SUFFOLK 


BURY ST EDMUNDS Bury Computer 
Centre, 11 Guildhall St. 

Tel (0284) 705772 

FELIXSTOWE KM Communications Ltd ,4 
Manning Rd Tel (0394) 271113/273459 
IPSWICH Brainwave, 24 Crown St 
Tel (0473) 50965 

LOWESTOFT John Wells, 44 London Rd 
North Tel: (0502) 3742 


WORCESTER 


KIDDERMINSTER Central Computers, 20 
21 Blackwell St. Tel: (0562) 746941 
WORCESTER David Waring Ltd., 1 Marmion 
House High St. Tel: (0905) 27551 


YORKSHIRE 


BRADFORD Erricks, Fotosonic House Raw- 
son Square. Tel (0274) 309266 
DEWSBURY Home & Business Computers. 
59 Daisy Hill. Tel: (0924) 455300 
DONCASTER The Soft Centre 8 Queens- 
gate Waterdale Centre Tel: (0302) 20088 
HUDDERSFIELD Richards (Formerly 
Lauries) 12 Queen St. Tel: (0484) 25334 
LEEDS Bass & Bligh, 4 Lower Briggate. 

Tel (0532) 454451 
SHEFFIELD Superior Systems Ltd. 

178 West St Tel: (0742) 755005 
YORK York Computer Centre 7 Stonegate 
Arcade. Tel: (0904) 641862 



Not all stores carry every advertised Item, please phone before making a journey - prices correct at time of going to press E&OE PCW329 
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0000:0' COfTlPETITIOn 


1st PRIZE : MICROVITEC CUB 14" SPECTRUM COLOUR MONITOR 
5 x 2nd PRIZE : TRICKSTICK & INTERFACE 
40 x 3rd PRIZE : PAINTBOX SOFTWARE 

CREDIT CARD HOTLINE 0382 88833 
SOFTRICKS, 1 ROWAN PLACE, DUNDEE DD3 OPH 
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BUY AN cappkz 

in our WINTER Sale 


WHILE STOCKS LAST 


The Professional 
Home Solution 


APPLE lie 64K 

Disk Drive 
with controller 


£760 


Includes over £300 of 
extras 


TV modulator colour and sound 
3 Apple Books 
£100 Training Voucher 
Apple Monitor Voucher 
Software Vouchers 
Micromet Prestel Voucher 
Windfall Voucher 
Apple Sports Bag 


The Personal 
Solution 

APPLE lie 


Apple lle64K 
Disk Drive Unit 
80 Column Card 
12" High Res 
Monitor 


£900 


Apple lie £599 

Monitor £90 

Colour Monitor 
(RGB and Composite) £199 
Disk Drive 

Without £200 

80 col + 64K £150 

Applewriter £119 

Quickfile £60 

Multiplan £175 

80 col card £50 


The Business 
Solution 


APPLE III 


Apple III 256K . 

Monitor III | 

SOS System Software > 
with Apple II emulation 1 
built in disk drive 

£1999 

Apple III 256K ) 

Computer as above f 
plus Profile 5mbyte l 
hard disk ’ 

£2800 

Applewriter III 

Visicalc III 

Quickfile III 

(All 3 packages for £295) 

£130 
£170 
£ 55 

Complete range of invoicing, ledgers 
and stock packages available. 


THE SUPPORT PACKAGE 

TRAINING —Free half day appreciation course before you buy 

—Free one day application training when you buy your Apple from us. 

Full year guarantee on all parts and labour. On site maintenance available. 


SIMMONS MAGEE 
PRICE PROMISE 

We will guarantee to compete with any 
advertised price on Apple. 


PRINTERS 


EPSON RX80 

RX80 F/T 
FX80 


OKI 


82A 

92 


£242 

£269 

£350 

£299 

£439 


For computerised solutions to business problems contact 

SIMMONS MAGEE COMPUTERS LI D 1 

13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ $ 

01 - 891-4477 All prices exclusive of VAT If 


w 
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HIGH QUALITY GREEN SCREEN 
VIDEO MONITORS 


CHECK THESE FEA TURES:- 

• ANTIGLARE SCREEN 

• P31 GREEN FOR MINIMUM FATIGUE 

• VIDEO RESPONSE 10Hz 22MHz ±3db 



Designed for use with Professional and 
Personal Microcomputers where a high 
resolution display is required. Ideal for 
applications requiring 80 column mode 
or higher, high resolution graphics, etc. 


• SUPERB RESOLUTION-UP TO 132 

CHARS/LINE 

• EXCELLENT GEOMETRY/LINEARITY 

• HIGH STABILITY 

• 230 VOLT 50Hz MAINS OPERATION 

• COMPOSITE VIDEO 0.5/2.0V INPUT 

• FLICKER FREE DISPLAY 




* 9" MODEL HM911 


* 9" MODEL HM910 



THE LOWEST PRICE ANYWHERE 


FOR A PC WITH THESE 

FEATURES_LOOK AT 

THE SPEC. OF THE AMAZING 
UNITRON 2200 .... 

Dual processors - 6502 and Z80 
• 64K of RAM 

% 24K ROM with softswitch control 

0 Selectable 80 or 40 column text display 

0 Detachable keyboard 

0 Apple® I l-compatible 

0 CP/M * compatible 

0 High and low resolution graphics 
capabilities 

0 Two disk I/O for your disk drives 
0 Game paddles/cassette/video interfaces 

Prices exclusive of VAT 

Same day despatch. Access welcome. 

CHIL.TERIM ELECTRONICS 

HIGH STREET, CHALFONT ST. Gl LES, BUCKS. HP84QH 
TELEPHONE: 02407 71234 TELEX: 262284 
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Open 
8.30-6pm 
Mon to Fri 
& 9.00-1 pm 
Sat 

Closed on Satur¬ 
days preceding Bank 
Holidays 


V/lWAlillUVlA m 


M,CR g E C N°T“E UTER 




of London Bridge) 


Fantastic Value from Vic’s! 

COMMODORE 64 


Prices correct at time of going to press E&OE 
All offers subject to availability 


6, London 
Bridge Walk 
London SE1 

Tel: 

01- 403 1988 


BUSINESS 

PACKAGE 

SAVE £275 





Here's a superb, top-value package - a 
complete, powerful small business/home 
Micro system. 

There’s the famous Commodore 64 
computer with its huge 64K built-in RAM 
memory, with graphics and full colour, plus 
a Commodore disk drive for your entire fil¬ 
ing system, accounts, sales records, etc. - 
plus tractor-feed printer and 1701 colour 
monitor. It's a tremendous package - at 
VIC's incredible low price, it's 
unbeatable! 

We carry a wide range of software from £5.95 


Includes 

■ COMMODORE 64 

■ DISK DRIVE 

■ COLOUR MONITOR 

■ COMMODORE PRINTER 

■ PURCHASE LEDGER 
PROGRAM 

_ ■ SALES LEDGER 

PROGRAM 

■ EASY SCRIPT PROGRAM 
Plus! 

■ FREE! GAMES DISK WITH SIX 
GAMES 

ALL THIS FOR ONLY 

Normal 

Oarers 

All items can be purchased seperately - ask our 
salesmen for price details 


ATARI 


New! 600XL 



£ 159.00 


• 16K RAM expandable to 
48K • Full-stroke keyboard 

• Full sound with 3V2 
octave range 9 11 Graphic 
Display modes • Full colour 
(256 Colours - 128 colours 
can be displayed at one 
time) 


Atari 800XL 64K.£249.00 

Atari 600XL Memory Module 48K.£89.00 

Atari 1010 Program Recorder.£49.00 

Atari 1050 Disk Drive.£299.00 

We also carry a wide range of Atari Software from £9.95 



BBC MODEL B' with 
Disk Interface fitted 


BBC 


Yes, this top selling Micro system 
is now available from Vic's -the 
BBC Model B’ offering 32K RAM 
plus a full back up of peripherals & 
software too! It's an infinitely 
expandable machine, ideal for the 
home or business and is already 
widely used for educational pur¬ 
poses in schools - so the chances 
are your children may already be 
well familiar with its operation, 
which must make it tne ideal 
choice for the home too! 

BBC Model ‘6’ Vic's Price £19* 


CUM AN A DISK DRIVES 


The New range of Cumana disk 
drives are fully compatible 
with the BBC Model B\ They 
are High quality 5V4" Japanese 
disk drives, cabinet finished in 
BBC Beige 

C.S. 100 40 TRACK .... £239 
C.S. 200 80 TRACK ... £279 




C D. 200 DUAL 40 TRACK 
C.D. 400 DUAL 80 TRACK 




ZX-SPECTRUM 


ZX SPECTRUM 16K 

£99.00 

ZX SPECTRUM 48K 

£129.00 

ZX Printer.£39.00 

Protec joystick interface.£14.90 

Sinclair interface 2.£19.90 

Quickshot Joystick I Plus (Kempston style) 

interface.£19.95 

Quickshot Joystick II Plus (Kempston style) 

interface.£22.95 

Prism VTX5000 modem.£89.00 

We also carry a wide range of software from £4.95 


We also stock: Dragon, VIC-20, ORIC and a wide range of hardware and software 


e NOW TO FINDS 






Access. Visa, Trustcard & 
Creditcharge orders can be 
accepted by post or by tele¬ 
phone on01 -407 6833, 01 - 
403 1988. during normal 
working hours. There is no 
surcharge on any credit card 
orders 
ALL MAIL ORDERS to 
6 London Bridge Walk, 
London SE1 2SX 



UP 10 

CIOOO 

Up to C1000 Instant Credit 
available to callers who hold a 
current Clearing Bank Ban 
kers Card or Credit Card for 
identification. Mail Order cus 
tomers can apply for a Budget 





oft 


MAILORDER 

SI 


All mail order & phone enquiries to 6 London Bridge Walk 403 1988 
Name. 


Address . 


m orders identification Mail Order cus- AAA 11 NN ■■■ N 

KlJiJ ALL MAIL ORDERS to tomers can apply for a Budget ■ 'Vl/AIL E|i- . 

t IM fc ViT 6 London Bridge Walk, Account Card please I OPHPP F WF: X 

^London SE12SX send for application form. 1 UKUt=K ■ M ■ ■ m Um Bn • ^ 
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BACK ISSUES SERVICE 


Here is a complete guide to all available back issues of PCW. A quick guide to their contents 
is shown below. Check the coupon overleaf for the issues you require 


Vol 3 No 6 (June 1980) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

TRS-80II 
Peri flex 630/48 
Softy Eprom Programmer 
Exatron Stringy Floppy 
FEATURES' 

Prestel Report 
Z80 Interrupts 
IEEE-488Bus At Work! 
PROGRAMSFOR: 
PET.Ukl01.MK14 



Vol 3 No 12 (December 1980) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

RaanndSPl 
Microwriter 
Micro Toys 
FEATURES 
Computer Art 
CRAM 

PET Pools Predictions 
Screen Layouts 
PROGRAMSFOR: 
TRS-80, PET. MZ80. UK 101 



Vol4No I (January 1981) 
BENCHTEST 
Transam Tuscan! 
FEATURES 
RealTimeControl 
Finite State Automation 
Singing PET 
PrinterSurvey 
PROGRAMSFOR: 
TRS-80. PET 

Vol 4 No 3 (March 1981) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

OnyxC8002 

Bigboard 

HP34C( Calculator) 
Software: 

MTU Instrument Sy nthesis 

FEATURES 

Unix OS 

Printerfacing 

ALCCircuit 



Data Compression 
PROGRAMSFOR: 
TRS-80, PET 


Vol 4 No 5 (May 1981) 
BENCHTEStSAND 
REVIEWS 
Hardware: 

Pasca 640 

PET Chromadaptor 
MC Synthesisers (Apple) 
Software: 

Magic Wand (WP) 
MVTFamos(OS) 



Vol 4 No 6 (June 1981) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

NECPC8001 

ZX81 

Software: 

MP/M (OS) 

Wordpro 4 
FEATURES 
Radio Teletype 
Cassette Interface Project 
PROGRAMSFOR: 

UK 101 ,Zor, PET 


-.Personal. 

Computer 



Vol4No7(July 1981) 

BENCHTESTSAND 

REVIEWS 


Hardware: 

Sharp PC-3201 
Acorn Econet 
Software: 

Format 80 (Apple WP) 

FEATURES 

Shogi 

TRS-80 Accident Research 
TheZilogZ8 Family 
PROGRAMSFOR: 
ZX80.UK101,TRS-80, PET. 
MZ-80K.ZX81 

Vol 4 No 8 (August 1981) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Tandy Model III 

Lexisoft Spellbinder (WP) 

FEATURES 

PrinterSurvey 

Viewdata Update 

Microholism 

PROGRAMSFOR: 

ZX80. Apple, MZ-80K. PET 



Vol 4 No 12 (December 1981) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Sharp MZ80B 
Philips P2000 
FEATURES 
Explor(part 1) 

BBC Micro: The Background 
Apple Turtle Graphics 
School Network 
Forth 

Cubic Spline Curve Fitting 

PROGRAMSFOR: 

PET,ZX81 



Vol 5 No 3 (March 1982) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

HP-125 
Texas 99/4 A 
Software: 

Compsoft DMS 
FEATURES 

High Density VDU Board (part 

2 ) 


Choosing a Database 
DP Managers' Guide to Micros 
(part 3) 

3D Graphics 
PROGRAMSFOR: 
Nascom,ZX81, MZ-80K, 
TRS-80 


Vol5No4( April 1982) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Mon roe OC 8820 
SlOOColour Board 
Software: 



FMS-SO(Dbase) 

FEATURES 

DP Managers' Guide to Micros 
(part 4) 

Logo 

DIY Data Screens 
Comal-80 

High Density VDU Card (part 

3) 

PROGRAMSFOR: 

TRS-80. PET, ZX81 


Vol 5 No 6 (June 1982) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Spectrum 

MZ-80A 

Sharp PC 1500 (Calculator) 
Software: 

DBMS2 

FEATURES 

Lisp 

Picture Theory 

DP Managers' Guide to Micros 
(part 6) 

PROGRAMS FOR: 

RML. VIC20. BBC. MZ-80K 


-.Personal. 2§i 

Computer 

-res.-;* r —. A«M- 



Vol 5 No 7 (July 1982) 
BENCHTEStSAND 
REVIEWS 
Hardware: 

NewBrain 

Mimi801 

Software: 


Silicon Office 
FEATURES 
UCSDp-system(part 1) 
Anatomy of the BBC 
Micros in the classroom 
PROGRAMSFOR: 
TRS-80, PET, UK 101, Atari 


Vol 5 No 9 (September 1982) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Microwriter 
Olivetti M20 

HP 15C& HP 16C(calculators) 
Software: 

Aquila(Dbase) 

Select (WP) 

E40 (File Compressor) 

FEATURES 

UCSD p-system (part 3) 

Logo in Microsoft Basic 
RS232 Interface (part 2) 

BBC Colour Hi-Res 
PROGRAMSFOR: 

Apple.Genie. ZX81. PET. 
BBC.TRS-80 


Vol5 No 10 (October 1982) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

HP-86 

Positron 9000 
Software: 

Personal Pearl (Dbasc) 
FEATURES 
Benchmarking 
BBC Stereo Graphics 
File Searching 
Database Designing 
CP/M-86 vs MS-DOS 
Apple 11 Clock Card (part 1) 
PROGRAMSFOR: 

Sharp PC-1211 Calculator. 
ZX81.PET 



Vol 5 No 12 (December 1982) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Epson HX-20 

Walters’ 120dot-matrix printer 
Pluto board 

Motorola MC68000 educational 

board 

Software: 

Computer Scrabble 

FEATURES 

Ada 

Database comparison 
Intelligence test for computers 
PROGRAMSFOR: 

PET, T199/4A, Atari 400/800 

Vol 6 No3 (March 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

G007 Graphics Board 
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Readers should note that all mail order 
subscriptions, binders and back issue 
enquiries must now be addressed to 55 
Frith Street, London Wl. 

However, for personal callers only, a 
selection of PCW back issues, binders, 
micro- computing books etc can be 
purchased from the shop at 14 Rathbone 
Place, London Wl. 


PERSONALCOMPUTER WORLD SPECIALS 

1984 Microcomputer Benchtest Special 
£2.40inc.P&P 

20 leading micros reviewed by 
the PCW team. 

Desktop Computing 
£2.25(Inc.P&P) 

Comprehensive guide 
to using micros to help 
you in your business. 

BINDERS 

Keep your copies in order 
with these strong, 
attractive yellow binders, 
£3.95 each (inc P& P) 


Apricot 

Electron 

Tulip 

Future FX20 
Hyperion 
MicroDrive 
Software: 

Sage 400 

Micro FCS and Masterplanncr 

Perfect Calc 

Delta 

Microsight 

FEATURES 

Warnier Orr Programming 
(part 4) 

Sirius Graphics (part 2) 
PROGRAMS FOR: 

Sharp MZ-80K, BBC ‘A' and 
‘B\ Lynx, TI99/4A and PET. 


Vol 6 No 11 (November 1983) 

BENCHTESTS AND 

REVIEWS 

Argus PPC 

Tandy MC-10 

Aquarius 

FX System 

Lotus 1-2-3 

Optimum 

FEATURES 

Bulletin Boards 

Print Big 

Sort Trees for Beginners 
Summer computer camps 
Program conversion 
MathsataPass 
Computerising vour business 
PROGRAMSFOR: 

BBC, Dragon, Osborne, 

Ne wbrain. Atom. Oric and 
VIC-20 


Vol 6 Nol2( December 1983) 
BENCHTESTS AND 
REVIEWS 
DcsQ 

NEC PC-8201 A 
C/WPCortex 
SMT Goupil (1-3) 

Canon AS-100 

The Financial Planner 

Search and Find 

AGF Programmable Joystick 

FEATURES 


Check Your Digits 
Learning with Logo 
Music Micro, Please 
Plane Thinking 
Column Sort 

Sinclair Graphics and Sound 
DataCollater 1983 
Spreadsheet Analysis 1983 
Forth Benchmarks Round Up 
Benchmarks Summary 
Pascal Update 
PROGRAMSFOR: 
BBC,NewBrain. MZ80K. 
Commodore 64, Dragon, 
Spectrum, ZX81 and Oric. 

Vol 7 No 1 (January 1984) 

BENCHTESTS AND 

REVIEWS 

Ikon s Hobbit 

AMS 3in Drive 

Brainstorm 

Tycom microframc 

Commodore 715 

Visuall 

BusiFile Falc 

Workslate 

FEATURES 

Music Micro, Please 

Data Collator 1983 

Interfacing the Apple 

PROGRAMS FOR: 

Sirius. BBC. PET. New Brain. 
TRS-80. Video Genic. TI99/4A 

Vol 7 No2( February 1984) 

BENCHTESTS AND 
REVIEWS 
Xerox 16/8 
Bullet 

Sharp MZ-700 

Gavilan 

TK! Solver 

Everyman 

Homeword 

FEATURES 

Teach Yourself Assembler 
A Beginner'sGuide to Program 
Conversion 
Music Micro Please 
Expanding Atom Basic 
Micro Animation 
PROGRAMSFOR: 

Sirius, Spectrum. Oric. BBC. 
NewBrain, Dragon. Atari, 
MZ80-Aand PET 


Hardware: 

Apple Lisa 
Epson OX-10 
Osborne Executive 
Epson FX-80 Printer 
Software: 

Microtax (Dragon) 

Omnis database 
ECalc(Epson HX-20) 
PolyForth(IBMPC) 
FEATURES 

Warnier Orr Programming 
(parti) 

Choosing Disks 
Micronct8(K) 

Cryptography 

PROGRAMSFOR: 

BBC, Atom. ZX81. Spectrum. 
Genie, MZ-80K. TRS-80. 
Apple 


Vol 6 No8( August 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 
MannesmannTallv 
160L Printer 
Vectrex Arcade System 
Fortune 32:16 
Sord M5 

NCR Decision Mate V 
TandyTRS-80 Model 100 
Software: 

Acornsoft View 
Stable Software SCRED 
Mathemagic/Graphmagic 
Beta 

Apple Lisawrite 
Dataplan (Dragon) 
FEATURES 

Warnier Orr Programming 
(part 2) 

BBC Graph Plotting and 
Curve Fitting 
PROGRAMSFOR: 
VIC20. MZ-80K.ZX81. 
Jupiter Ace.Apple. 


PET. BBC 


Vol 6 No9( September 1983) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Pied Piper 
NECAPC 
Micro-Professor 11 
Software: 

TaswordTwo 
Psion Vu-Calc 
Microl The Spreadsheet 
Micropro I nfostar 


FEATURES 

Warnier Orr Programming (part 
3) 

Expert Systems 
Sharp Logic 
Program conversion 
SiriusGraphics(part 1) 
Computerising your business 
(part 1) 

Random numbergencration 
PROGRAMSFOR: 

Atom. Apple. BBC. Spectrum. 
Atari, MZ-80K.TRS-80/Gcnic 


Vol 6 No 10 (October 1983) 
BENCHTESTS AND 
REVIEWS 
Hardware: 


Corvus Concept 
Lynx 

Prophet II 
Lisa Mouse 


Software: 
DataPrism(Dbasc) 
Wordhandlcr II (Apple) 
VisiOn Mouse 
FEATURES 
Networking(part2) 
IBM's Secret Micro 
NottingDalc ITcC 
Enhancing vour MZ-80K 
PROGRAMSFOR: 
Atari. MZ-80K, PET 


Vol6No6(June 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Colour Genic 
Hitachi MB 16001 
Competition Pro Joystick 
(Spectrum) 

Fuller Sound Modules 
(Spectrum) 

Software: 

VisiCalc( Apple) 

Tomorrow's Office (Sirius 
Database) 

Financial Director 

Crossword Magic (Apple) 

FEATURES 

Occam 

Lisp Eliza 

Cross Figures 

Logo 

Accountancy Packages 
PROGRAMSFOR: 

BBC. Apple. MZ-80K. Oric 1. 
PET. Commodore 64, Spectrum 


Vol 6 No 7 (July 1983) 
BENCHTESTS AND 
REVIEW'S 


Any one issue £1.50; all additional issues £1.00 each. 
Benchtest special £2.40. Desktop Computing £2.25. 

Binders £3.95 each. All prices include post and package. 
*Overseas orders requiring Air Mail postage add £1.00 per 
copy. Cheques/P.O. payable to Computing Publications Ltd, 


53/55 Frith Street, London W1A 2HG. Please allow 
up to 3 weeks for delivery and don’t forget to state your 
name and full address with your order. Please send me the 
following copies of PCW. I enclose a cheque/P.O. for £. . . 
Please tick appropriate boxes. 


Volume 1 

Volume3 

Volume4 

Volume5 

Volume 6 

Volume 7 

ID 2D 

6D 

ID 3D 50 60 

3D 4D 6D 7D 

3D 6 D 12 D 

1 D 2D 

3D 

12 □ 

7D 8D 12D 

9D 10D 12D 

7 D 11 D 



Benchtest Special □ 
Desk Top Computing □ 
Binder □ 


Name. 


Address. 
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48K SPECTRUM OWNERS 


Read This From 




... LET'S GET DOWN TO BUSINESS... 

* * * FINANCE MANAGER * * * 

FINANCE MANAGER is a powerful, flexible and fast MENU DRIVEN general purpose program carefully designed 
to handle up to 255 separate accounts for domestic and business accounting applications. The magic of 
MACHINE CODE has enabled us to produce the very latest "on the page" presentation which lets you enter and 
edit data naturally, as if with a pencil and paper. 

These screens are just a sample to show the style of the program: 

But that's not all, not by a 
long way. This program 
automatically raises a cor¬ 
responding debit or credit 
for every entry, and will 
even open a new account if 
an entry features an unre¬ 
corded account name. 

Accounts can be MERGED, DELETED, ANALYSED, MARKED as priority, RENAMED, EDITED and SCROLLED. 
Transactions can be RECONCILED, AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED. 
Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and even DUMMIED for 
planning purposes. Other features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES, PRINT 
PAGE/LINE/BLOCK/FROM END/FROM START/FROM DATE etc., LIST BALANCES, FIELD ERASE/INSERT/DELETE, 
EXIT TO BASIC. You may not want all these features but they are there just in case. 

★ ★ ★ ADDRESS MANAGER ★ ★ ★ 

ADDRESS MANAGER utilises the same "on the page" presentation as FINANCE MANAGER and offers Spectrum 
owners a professional standard address filing, indexing and retrieval system. Below are examples of the screen 
presentations. 

ADDRESS MANAGER has 
been carefully constructed 
to provide the user with a 
tool that is extremely friend¬ 
ly and easy to use, the speed 
and presentation of this 
program are second to 
none. 

ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400 
full names and addresses or 1500 individual names/titles. 

USES include storing and updating names, addresses and phone numbers, printing out Xmas card lists, etc, mail 
order work, customer classification by type size (doctors have used this program to catalogue patients by 
treatment). 

★ ★ ★ 80 COLUMN-WS 80'VERSIONS ★ ★ ★ 

80 column versions of both these programs are available. These work in conjunction with the Kempston 
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the 
latest high performance Japanese Dot Matrix Printer — you will find our prices very competitive. 

VISIT YOUR LOCAL SOFTWARE STORE NOW AND ASK FOR FINANCE MANGER 
AND ADDRESS MANAGER BY NAME — 

also available from selected branches of WH SMITH, BOOTS and MENZIES 


MENU 

ift 

1 LOCATE ENTRY 

< > 

2 ADD ENTRY 

<■> 

3 AMEND ENTRY 

< > 

4 DELETE ENTRY 

< > 

5 SELECT ENTRIES 

< > 

6 DISPLAY ENTRIES 

< > 

7 PRINT ENTRIES 

< > 

6 MAINTAIN FILE 

< > 

i Position Cursor — then press 

flNTPI 

LI 



SURNAME I JOHNSTONE _ 

FORENAME lEOMOND SIMON I 

ADORESS 17 ALLSWEU CRESCENT | 


SELECT ENTRIES 
K [5lf] [©£□ fBECI 

PRINT SELECTED ENTRIES 


POSTCODE INY7 BRHl 


foecl fOLFl [eel 




FULL. LIST or EDITED (F/UE) 
(press BREAK lo cancel PRIN 
SELECT (ANY matching) < 
SELECT (ALL matching) < 
RETURN TO MENU < 


Li 



SOFTWARE * ★ * SIMPLY THE BEST * ★ * 


If you experience difficulty obtaining your copiesof these programs send a cheque or postal order for £8.95 
(£19.95 for PLUS 80 versions) or telephone your^^j details to (0753 888866): 

Oxford Computer Publishing Ltd. 

4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB 
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Breathtakin g Images F rom Disc 

Or Cassette 



Breathtaking Ima ges From Disc 

Or Cassette 



Happily for prospective 
purchasers of the Microvitec CUB 
RGB/PAL colour monitor there is no 
difference. 

This superb machine produces 
brilliant pin-sharp images when used 
with a micro computer, thanks to a 
screen resolution of 585 pixels by 452, 
plus a bandwidth in excess of 15MHz. 
Yet the RGB/PAL also gives the 
highest quality pictures from laser 
discs, V.C.R!s and video cameras. 
This is because the signal is not 


modulated and then remodulated, 
as happens with an ordinary T.V. set. 

Add to this an audio facility and 
the result is a colour monitor which 
sounds as good as it looks. 

Finally, perhaps the best news for 


purchasers is that the CUB colour 
monitor represents a real investment. 
However dramatically computers or 
video systems may change in the 
coming years the means of displaying 
their output is unlikely to alter - you 
can't improve on the best. 

Find out just how inexpensive 
quality can be by calling at your local 
computer dealer. Alternatively, 
contact Microvitec direct for full 
details of the breathtaking range of 
CUB colour monitors. 

(0274) 390011.Telex: 517717 


cub 


COLOUR DISPLAYS 

Microvitec Ltd , Futures Way, Bolling Road, Bradford BD4 7TU. Tel: 



































A REFLECTION OF 

EXCELLENCE 


HIGH RESOLUTION 
COLOUR MONITORS 


DIGIVISION, hailed as the leaders in the field of data t 

display monitors, present the versatile and popular CDE14 
high resolution colour monitor. 

Produced specifically to complement the lastest generation of microcomputers the highly 
acclaimed CDE14 is at the top of it’s class. For the professional user demanding ultimate 
definition of data and graphics even higher resolution c.r.ts are available. Apart from the 
CDE14, DIGIVISION manufacture a wide range of colour and monochrome data display 
monitors currently in use throughout the World by all sectors of industry and commerce. 
Whatever the requirement DIGIVISION will have the monitor: personal computer users, 
VDU manufacturers, process control applications and television broadcast installations. 

DIGIVISION with your system will prove to be a more rewarding investment. 


Dealer enquiries welcome 

DIGIVISION LTD PARKER DRIVE 

LEICESTER LE4 OJP TEL: 351224 TELEX 341382 










Totally dev ted to you! 


Oric Owner is the official magazine devoted to the Oric 1 and Atmos home computers and it’s supporting 
hardware and software. 

It’s crammed full of in-depth information, advance news on the latest add-ons, superb programs and 

interviews with the engineers who designed it. i- 

The first issue is absolutely free when you buy your ORIC OWNER SUBSCRIPTION FORM 
Oric, so why not keep ahead of the latest developments Please send me the next 6 issues 

and subscribe to further issues. A years subscription 1 1 enclose a chec i ue for . (cheques payable to Tansott Ltd) | 

of 6 issues is now only £10 (£15 overseas) so post | Name. 

the coupon today. Address. 

Can you imagine life without it? 



I.Postcode. 

I Back issues are available for £1.20 each. If you missed your first 
I free issue contact your dealer or One Products International who will 
supply you with one. 


! 


I TansoftLtd, Units 1 &2 
j Cam bridge Techno Park Newmarket Road, Cambridge CB5 8PB j 


Design Hellers. Cambridge 




































New-Sindair QL 

There's no comparison chart, 



The Sinclair QL is a new computer. 

Not just a new Sinclair computer, 
but a totally new sort of computer - 
nothing like it exists anywhere. 

It's not just a bit better than this, 
or a bit cheaper than that - it's a 
computer that's very hard to compare 
with anything. Just check the features 
below - and if you don't agree, take 
up the challenge at the end of the 
advertisement 

If you do agree, there's only 
one course of action you can take... 
get yourself a Sinclair QL at the 
earliest possible moment 

The Sinclair QL has 
128K RAM. Big deal? 

Several micros offer 128K RAM, or 
more, as standard. The 'What Micro?' 
table for December 1983 lists over 
50 of them - but 40 of the 50 micros 
listed cost over £2,500! 

The Sinclair QL offers you 128K 
RAM for under £400, and an option 
to expand to 640K. That's a lot of 
bytes to the pound! 

The Sinclair QL has 
a 32-bit processor. 

Who else? 

Under £2,700, nobody. Even the new 
generation of business computers, 
such as the IBM PC, are only now 
beginning to use 16-bit processors. 

At prices like this, the Motorola 
68000 family - widely regarded as 
the most powerful microprocessors 
available-will remain a luxury. 

Yet with the Sinclair QL, the 
32-bit Motorola 68008 is available 
for less than £400. 

You can also be sure that theQL 
will not become outdated. 32-bit 
architecture is future-proof. 


32-bit processor architecture, 128K 
RAM, and QDOS combine to give 
the QL the performance of a mini¬ 
computer for the price of a micro. 


Exclusive: new QDOS 
operating system 

No competition! QDOS sets a new 
standard in operating systems for the 
68000 family of processors, and may 
well become the industry standard. 

QDOS is a single-user, multi¬ 
tasking, time-sliced system using 
Sinclair's new SuperBASIC as a 
command language. 

One of its most significant 
features is its very powerful multi¬ 
tasking capability - the ability to run 
several programs individually and 
simultaneously. It can also display the 
results simultaneously in different 
portions of the screen. These are 
features not normally available on 
computers costing less than £7,000. 

Eleven input/output ports 

QL ROM Cartridge slot 

2x Joystick ports 2x RS-2; 
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— Expansion slot 

New professional 
keyboard 

The QL keyboard is designed for fast 
input of data and programs. 

It is a full-size QWERTY 
keyboard, with 65 keys, including a 
space bar; left-and right-hand shift 
keys; five function keys; and four 
separate cursor-control keys - key 
action is positive and precise 

A membrane beneath the 
keyboard protects the machine from 
dust (and coffee!), and for users who 
find an angled keyboard more 
comfortable, the computer can be 
raised slightly at the back by small 
detachable feet 





































£399 

jcause there's no comparison! 


Advanced new friendly 
language - Sinclair 
SuperBASIC 

The new Sinclair SuperBASIC 
combines the familiarity of BASIC with 
a number of major developments 
which allow the QL's full power to be 
exploited. 

Unlike conventional BASIC, its 
procedure facility allows code to be 
written in clearly-defined blocks; ex- 
tendability allows new procedures to 
be added which will work in exactly 
the same way as the command pro¬ 
cedures built into the ROM; and its 
constant execution speed means that 
SuperBASIC does not get slower as 
programs get larger. 


2x Local area network 
TV(UHF) Monitor _| 
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Included - superb professional software 

The suite of four programs is written by Psion specially for the QL and 
incorporates many major developments. All programs use full colour, and 
data is transportable from one to another. (For example, figures can be 
transferred from spreadsheet to graphics for an instant visual presentation.) 


Word-processing 


Business graphics 



Certain to set a new standard of 
excellence, QL Quill uses the power of 
the QL to show on the screen exactly 
what you key in, and to print out 
exactly what you see on the screen. 

A beginner can be using QL 
Quill for word-processing within 
minutes. 

QL Quill brings you all the 
facilities of a very advanced word¬ 
processing package. 


Spreadsheet 


QL Easel is a high-resolution colour 
program so easy to use you probably 
won’t refer to the manual! It handles 
anything from lines, shaded curves or 
histograms to overlapping or stacked 
bars or pie charts. QL Easel does not 
require you to format your display 
before entering data; it handles design 
and scaling automatically or under 
your control. Text can be added and 
altered as simply as data. 


Database management 


Microdrive extension slot - 

Two 100K microdrives 
built in 

The Microdrives for the Sinclair QL 
are identical in principle to the 
popular and proven ZX Microdrives, 
but give increased capacity (at least 
100K bytes each) and a faster data- 
transfer rate. Typical access speed is 
3.5 seconds, and loading is at up to 
15K bytes per second. The Sinclair QL 
has two built-in Microdrives. If 
required, a further six units can be 
connected. 

Four blank cartridges are 
supplied with the machine. 



QL Abacus makes simultaneous 
calculations and ‘what if model- 
construction easier than they've ever 
been. Sample applications are 
provided, including budget-planning 
and cash-flow analysis. QL Abacus 
allows you to refer to rows, columns 
and cells by names, not just letters 
and numbers.Function keys can be 
assigned to change a variable and 
carry out a complete Vvhat if 
calculation with a single key-stroke. 


QL Archive is a very powerful filing 
system which sets new standards, using 
a language even simpler than BASIC 
It combines ease of use for simple 
applications - such as card indices - 
with huge power as a multi-file data 
processor. 

An easy-to-use labelling facility 
means that you don’t have to ask for 
your file by its full name - a few letters 
are enough. 


New - the Sinclair QLUB 

The QLUB is the QL Users Bureau. 
Membership is open to all QL owners. 
For an annual subscription of £35, 
QLUB members receive one free 
update to each of the four programs 
supplied with the QL, and six 
bi-monthly newsletters. Sinclair has 
also made exclusive arrangements 
for QLUB members to obtain soft¬ 
ware assistance on QL Quill, Abacus, 
Archive or Easel by writing to Psion. 

The Sinclair QL challenge 

If you’re seriously considering any 
other computer, post the coupon for a 
blow-by-blow comparison. We’ll take 
a published comparison chart for the 
machine you're considering (not one 
we've created ourselves) and give you 
the Sinclair QL figures, detail by detail. 

Take action today! 

To order by mail 

- complete the coupon and send 
it to the FREEPOST address below. 

For credit card holders it may be 
possible to extend your credit limit. 

Full details will be sent when we 
acknowledge your order. 

To order by telephone 

- phone Camberley (0276) 685311; 

- have your credit card (Access, 
Barclaycard, Trustcard) number ready. 

It may be possible to extend your 
existing credit limit Please ask our 
telephone staff for more details. 

Please do not use this number for 
other enquiries. 

For more information 

Phone Camberley (0276) 686100, or 
use the coupon to get a QL brochure. 

Please allow 28 days from receipt of 
order. Remember that Sinclair offers a 
14-day money-back undertaking. 

(tm) Sinclair, QL, QDOS, QLUB and ZX Microdrive 
are trade marks of Sinclair Research Ltd. 


Send to: Sinclair Research Ltd, Computer Division, FREEPOST Camberley, Surrey, GUI5 3BR. 
Qty Item Code 


Item Price £ 


Total £ 


Sinclair QL Computer 

6000 

399.00 

QLUB membership (one year) 

6100 

35.00 

Postage & packing (any order over £390) 

6999 

7.95 


Please tick the appropriate box- 

□ I enclose a cheque made payable to Sinclair Research Ltd for £_ 

□ Please charge my Access/Barclaycard Trustcard Account No. 


1 .1 1 1 1 I I I I 1 . 1 1. 1 J 


Mr/Mrs/Miss 


I I I I I I I 1 I I 


Signature. 
J—L- 1 I I 


I 1 I I 1 1 1 I I I I I I I ,1 I 


Address 


I I I I I 1 I 


I I 1 1 I I I 


I I I I 1 I I I I I I 1 I I 


I 1 I 1 I I I I I I I I I I I I 1 I I I I 1 I I I I I I I I 1 I | MCW 403 J 


□ Please send me a chart comparing the Sinclair QL computer with a_ 

□ Please send me a Sinclair QL brochure 


Sindair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS 
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PRESENTS A PANTOMIME 
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On Cassette £8 each 


Selected titles of MICRODEAL games available from larger branchesof Boots 























D BUG 

FOR BBC MICRO A AND B 

This is an intelligent machine code 
monitor, editor, dis assembler, 
hexadecimal dump routine, 
full break point routine, ram check 
and many other useful aids. 
£9.99 


THE GAME: 

One of the fastest versions of 
this popular arcade game; the 
ghosts are after you, you need 
fast reaction and skill for survival. 
100% machine code. Also available 
for CBM 64. 

£5.50 


SKI RUN: 

Race against the clock in this 
downhill time trial, watching out 
for the trees and rocks, plus . . . 

TOWER MAN: 

The tower is being invaded by 
monsters, you must stop them by 
digging holes and burying them. 
£4.99 


LUPIN: 

You're attempting to steal gold 
bars from the banks, you must 
use your skill to outwit the robot 
guards, then escape from the 
guard dogs and police cars. 
100% machine code. 

£5.50 


ARMADILLO: 

Save the armadillo, help them 
cross the busy road and avoid the 
alien on the centre island, plus . . . 
TRACK TRIALS: 

Test your driving skills, see how 
you can get round the course 
without skidding or driving into 
the woods 
£4.99 


PONTOON/3 CARD BRAG: 

Pit your wits against the VIC-KID 
(fastest dealer in town). Plays to 
all the rules of this well known 
card game, plus . . . 

ONE ARM BANDIT: 

Full nudge and hold, independent 
reel spin. Break the bank before 
he breaks you. 

£5.50 


GUNMAN: 

It's high noon, a man's got to do 
what a man's got to do, a shoot 
out to the death, plus . . . 

GOBBLER 

Help the hunger crazed food 
addict eat the eggs before the 
angry chicken gets you. 
£4.99 


Please debit my Access 
Card 

Number 1—I—L 

I enclose Cheque/PO for £ 


D-BUG ■ u 

THE GAME 

LUPIN 

SKI RUN/TOWER MAN 
ARMADILLO/TRACK TRIALS 
PONTOON/3 CARD BRAG/ONE ARM BANDIT 
GUNMAN/GOBBLER 


payable to:- Enigma Software 

208 Aigburth Road 
Liverpool LI 7 9PE 
051-727 8050 

Home Computer Centre, 29 Millcroft, Crosby 


Distributed by 

Name _ 

Address 


Please allow 14 days for delivery. 

All prices include V.A.T., postage and packing 













































monster 


and it’% waiting for you 

ENTER THE CATACOMBS... 

HUNT THE TREASURE... 

AVOID THE TRAPS... 

WATCH OUT FOR SKULL! 

SUPER NEW, ORIGINAL, 3-DIMENSIONAL 
FULL-GRAPHICS MAZE GAME FOR THE SPECTRUM 48K. 

HUNT THE TREASURE THROUGH MULTI LEVEL MAZES 
AVOIDING HAZARDS AND DEADLY WANDERING SKULLS. 

THIS GAME WILL BLOW YOUR MIND. 

THERE IS NOTHING ELSE LIKE IT! 

Write for details on the GRAND HIGH SCORE COMPETITION 
GAMES MACHINE LTD., 

40 FRETHERNE ROAD, WELWYN GARDEN CITY, HERTFORDSHIRE. 

S (07073)28444/28435 

GAMES MACHINE 




SKULL IS AVAILABLE AT £6.95. Please add 50p to cover post and packing. 

I enclose a cheque P 0 payable to GAMES MACHINE LTD . for £_ 

or debit my Access/Barclaycard account no_ 

Signature_ _ 

NAME_ _ _ __ 

ADDRESS_ 


SKULL 




TOTAL 



GAMES MACHINE LTD., 
40FRETHERNE RD , 
WELWYN GARDEN CITY, 
HERTFORDSHIRE. 

TEL: (07073) 28444/28435 


DEALERS AND DISTRIBUTORS REQUIRED GAMES AND EDUCATIONAL PROGRAMMES WANTED FOR ANY HOME COMPUTERS 
























S-C-R-E-E-N-P-l/A-Y 


Ravenous sharks, aspirmg pop stars anc[ hangrrwn provide pari ofjjiis morrtlYs 

entertainment for the Spectrum, One and Commodore machines. 



It’s Only Rock W 
Roll/Tomb of Dracula 

Computer: 48k Spectrum 
Supplier: K-Tel 
Price: £6.95 

K-Tel, hitherto notedfor its repackaging 
of old pop singles and saturation TV 
advertising of the resultant LPs, has 
now moved into the home computer 
software market with material for the 
Spectrum and VIC 20. K-Tel's gimmick 
is that each cassette contains two 
games and sells for the normal price. 
Known as 'Doublesiders' — Twice the 
fun with two on one'—these are bound 
to sell in large quantities, given the 
company's experience in mass 
marketing. 

The first Doublesider for the 48k 
Spectrum features Tomb of Dracula, in 
which, armed only with silver stakes, 
your task is to get your hands on 
Dracula's treasure while avoiding the 
unwelcome attention of various 
ghouls, zombies and vampires. Arriv¬ 
ing at Dracula's tomb with half an hour 
before the sun goes down you are 
initially given seven stakes and a quick 
look at a plan view of level 1 of the tomb. 
This shows the position of the various 
hazards and tells you the whereabouts 
of various caches of stakes, as well as 
indicating the location of either a 
staircase to the next level or, if you're 
very lucky, the treasure itself. The plan 
soon disappears, leaving you to plot 
your path from memory. The best bet is 
to amass as many silver stakes as 
possible — I found myself carrying 129 
of them, although the program doesn't 
explain how it's possible to hold so 
many—as these are used up infighting 
off the tomb denizens. 

There are many levels — I have so far 
failed to proceed beyond level four — 
and it's all too easy to get killed in the 
early stages before sufficient stakes 
have been accumulated. And, of 
course, things get tougher after 30 


minutes when the Count awakes and 
starts prowling about looking for blood 
. . . There's certainly nothing too 
complex here, but it's an enjoyable 
enough game. I suspect, however, that 
this is the equivalent of a single's 
'B-side' and it's the game on the other 
side of the cassette that will attract the 
punters. 

The 'A-side' is It's Only Rock 'n' Roll, a 
simulation in which you take the role of 
an aspiring pop star and must go on to 
fame and fortune, amassing status 
symbols such as limousines on the 
way. 

You start out with a lot of energy and 
no popularity — after all, no one's even 
heard of you yet — and begin your 
career by selecting a name for your 
band and setting the difficulty level (this 
merely selects the time in months 
you're given in which to become rich 
and famous). You then have to reach 
your public — initially by busking, then, 
as you become better known, by 

I playing in pubs, night clubs, and so on. 

| Theoretically your popularity will con¬ 
tinue to rise, although there are set¬ 
backs along the way, such as turning up 
for a gig in a pub on the night of a darts 
match, that will make you lose fans. But 
eventually you will have made enough 
money to go on tour — in Britain, 
Europe, the USA and Japan. At some 
stage you will be offered a recording 
contract by Spectral Records. If this 
happens, you must have suitable mate¬ 
rial: select the appropriate option and 
the Spectrum will inform you 'Wait- I 
need inspiration' before coming up 
with a few lines of doggerel, usually 
concentrating on spitting, puking and 
rabid dogs, that will guarantee you a 
place in the Top Twenty. (The charts, 
incidentally, arethe least realistic fea¬ 
ture of this game — on one occasion I 
found that the Top Twenty contained 
three numbers by Val Doonican,two by 
Perry Como and two by Eric Clapton.) 

You have the option of going your 
own way or selecting a manager, and 
you may buy a status symbol at any 


time, assuming you have collected 
sufficient cash. Amass a million pounds 
and three status symbols and you have 
achieved your objective — this, how¬ 
ever, is far from easy and you will need a 
lot of successful tours and hitrecordsto 
get this far. It becomes easier if you 
cheat— normally you would be losing 
energy all the time, particularly when 
on a long tour, and the only way to 
recoup this is to rest for a few months, 
during which time you will earn no 
money. At the start of each gig you are 
asked how much energy you would like 
to use up, and by feeding in a negative 
value your reserves of strength will 
increase instead of being drained. A 
properly error-checked program would 
spot this, but It's Only Rock 'n' Roll will 
quite happily accept negative values, as 
long as they do not drop below -200. 

There are other annoying aspects of 
this program — you too often find 
yourself sitting waiting for the game to 
proceed: this is especially noticeable 
after playing a concert, when you are 
told how much you have earned; the 
information stays on screen for a fixed 
amount of time, when it would have 
been better to allow the user to press a 
key to go on to the next stage. You also 
have the option of seeing highlights of 
your performance, but the Spectrum's 
weedy sound makes this a complete 
joke—itwould havebeen a nicefeature 
had this been a game for, say, the 
Commodore 64 but is completely 
wasted here. Various 'newsflashes' 
concerning the music industry appear 
from time to time, but these seem to 
have no effect on the game itself. I think 
there's a great tjame to be made out of 
the machinations of the pop world but, 
while this is certainly fun to play a 
couple of times, K-Tel has missed the 
chance to come up with something 
really spectacular. 


Presentation 80% 

Use of graphics 65% 

Addictive quality 50% 

Valuefor money 70% 
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WHEELIE (48K Spectrum) 

As proud owner of the ultimate racing 
motorbike, you find yourself in a 
strange world — a world full of double- 
decker buses to leap and where even 
the hedgehogs are out to get you! 
Your only hope of escape is to find the 
elusive ghostrider and then beat him 
in a life-or-death race. 

100% machine-code action, keyboard 
and joystick options, demonstration¬ 
mode, and amazing graphics combine 
to make WHEELIE one of THE games 
for 1984. . . .only C5.95 


THE TRAIN GAME (16/48K Spectrum) 
The game that starts where model 
railways left off. Full graphics featur¬ 
ing passenger, goods & express trains; 
tunnels; stations; turntable bonus 
games; irate passengers; collisions 
derailments; and everything else you’d 
expect from a major railway! justC5.95 

“ ... an excellent game which is 
original, well thought-out and full of 
action” (S. User Nov 83) 

“Fun, fun, fun to play . . . 

(Home Computing Weekly 27/9/83) 


CBM 64 and BBC owners — WHEELIE and THE TRAIN GAME will soon be ready 
for your micros. 

Items marked * are available from selected branches of 
Available at good computer shops everywhere, or by mail order from MICROSPHERE, 72, Rosebery 


OMNICALC (48K Spectrum) 

The best Spectrum spreadsheet you 
can buy. Written in machine code, to 
be faster, to give you more space for 
data, and to include more features, it 
is guaranteed uncrashable. Complete 
with comprehensive manual £9.95 
“If more programs shared the quality 
of OMNICALC then we might see more 
Spectrums in offices" 

(Home Computing Weekly 3/6/83) 

EVOLUTION (48K Spectrum) 

Meet Tyrannosaurus Rex, Podopteryx, 
Brontosaurus and many more fascina¬ 
ting creatures on the journey from the 
start of life to man. See 3500 million 
years of evolution compressed into 
half an hour C6.95 


bery Road, London N10 2LA (Tel: 01-883 941 1 













is to find a hidden golden key and use 
this to escape from the castle in which 
you are trapped, all the while fighting or 
avoiding an amazing collection of 
ghouls and monsters that roam the 
castle rooms. But, you may treat it as a 
very sophisticated 'shoot-'em-up' 
game, surviving for as long as you can 
and going fora high points score. This is 
the way I approached it, familiarising 
myself with the surroundings before 
even attempting to find the key and 
make my escape. 

At the beginning of the game you're 
invited to select from a comprehensive 
menu — there are options for two types 
of joystick or keyboard control and you 
may elect to be a knight, a wizard or a 
serf (each of which has its own be¬ 
haviour pattern and each may use a 
different set of secret passages). Pres¬ 
sing the zero key starts the game, 
whereupon you find yourself in the first 
of many rooms. Doors open and close, 
as do trap doors, furniture blocks your 
path, food is scattered about (this must 
be conserved: eat only when your 
reserves are low—the indication of this 
is an on screen turkey symbol being 
stripped to the carcase—or you will die 
of hunger later in the game), and a truly 
amazing series of monsters, mummies 
and ghouls appears to hamper your 
progress, all of which have different 


characteristics. Various objects may be 
picked up for later utilisation, but 
beware — three objects only can be 
carried at one time, so you may find it a 
good idea to leave a store of those you 
think may be useful in an easily 
accessible place. A map of some sort 
will also come in handy, although this is 
difficult to draw as there are so many 
rooms and many different levels. The 
Golden Key itself is in three parts—but I 
can tell you nothing about what hap¬ 
pens when you have collected it as I am 
a long way from finishing the game. As 
usual with Ultimate instructions, the 
cassette insert gives you the bare 
minimum of information and leaves 
you to work out your game plan for 
yourself. The instructions do consis¬ 
tently refer to the Serf character as 
'Surf' — obviously a somewhat wet 
individual... 

Really, there's much too much hap¬ 
pening in this game for a bare descrip¬ 
tion to give you any more than a rough 
idea. All I can suggest is that you try it for 
yourself — I guarantee you won't be 
disappointed... 


Presentation 95% 

Use of graphics 99% 

Addictive quality 99% 

Valuefor money 100% 


Attack of the Mutant 
Camels 

Computer: Commodore 64 + joystick 
Supplier: LLamasoft 
Price: £7.50 


Those nasty aliens are at it again — 
Earth is under attack. This time, how¬ 
ever, the nasties use a more devious 
method. They have abducted herds of 
camels and mutated them from their 
normal harmless, if unpleasant, selves 
into 90 feet high death camels that can 


spit lasers. Your job, as ever, is to save 
the world single-handedly. 

It's a shame in games like this that 
there aren't versions available for two 
players to play simultaneously — then 
at least the game might be 'winnable'. 
Unfortunately this isn't the case and I'm 


The reputation of Ultimate is now so 
high that every game produced by the 
company proceeds inexorably to the 
top of the bestseller charts. And there's 
no denying that the acclaim is well 
justified — Ultimate software just gets 
better and better. It now sets the 
standards against which all other Spec¬ 
trum games are judged: Ultimate 
graphics, in particular, are a revelation, 
showing just what can be achieved on 
the Spectrum — just when you think 
you've seen the 'state of the art' in 
Spectrum games, Ultimate comes 
along with something even better. 

As you can see from the above, I'm a 
fan — and I've certainly got nothing to 
complain about with Atic Atac, the 
latest and best (so far) offering from 
Ultimate. 

The one thing above all others that 
sets Ultimate games apart is their 
addictive quality. There's so much 
happening that you are unlikely to get 
bored for a very long time. Atic Atac is 
no exception. A bald description of the 
game would, I suppose, be 'a graphic 
adventure' — the object of the exercise 


Atic Atac 

Computer: 48k Spectrum 
Supplier: UltimatePlayTheGame 
Price: £5.50 
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GALAXY 

V AVOID .CAPTURE B>L THE 
'IflllMOTHER SHIPS TftACTOB Bl 
TRBwFIGhtftRS - DIV^BOM 


E\li APPROVED 


ANIROG SOFTWARE 


COMPUTER GAMES 
OF TOMORROW^ 

AVAILABLE ~ 


HEXPERT 


MOON BUGGY 


■oo»c oomno ► ■ «ctd» a m n 


COMMODORE 

( w 






13D TIME TFu 


4 SGREENS WITH BRILLIANT , 

SKRAMBLE J 

6 S5CTORS TO TEST YDUR S 

HEXPERT \J.S 

TRAIN BERT TO BE HEXnERTi 

MOON BUGGY \ i 

M/.NOEUVRE YOUR PATROL 
YOU DEFEND THE MOON BU( 

F/ROG RUN IK 

a'popular arcade game 

3D TIME TREK \ 

SPECTACULAR 3D GRAPHIC! 

DUNGEONS 

ENTER THE REALMS OF FAN 

DARK DUNGEON! 

2ND l\ THE SERIES OF FOU 1 


l./J.S. £7.95 

IANT ANIMATED GRAPHICS 

JS. £7.95 

UR SKILL 

J.S. £7.95 

AERTiON THIS 3D HEXAGONAL PYRAMID 


INDIAN ATTACK £5,95 _ 


\ J.S. £7.95 

iL (CRAFT OVER GIANT POT HOLES AS/ 
UGGY FROM ALIEN ATTACK / 

kIb./J.S. £5.J 5 \ 

t FUN FOR THE WHOLE FAMILY 

\ K.B./J.S. i‘5.95 

:s STAR TREK GAME 

K\B. £6.95 

NTASY IN THIS ROLE PLAYING GAME 

I ilf K.B. £6.95 

)uVt DEFINITELY NOT FOR THE FAINT 


COSMIC COMMAI 


VENGEANCE OF ?ENO £5.95 


24 HR CREDIT CARD SALES HORLEY (02934) 6083 

PAYMENT BY CHEQUE, P.O., ACCESS/VISA 
8 HIGH STREET HORLEY, SURREY. 

Overseas 50p post&packaging 

TRADE ENQUIRIES WELCOME 

29,West Hill,Dartford,Kent. (0322)92513/8 
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afraid you're on your own. 

All you have to stop the advancing 
horde is one small light spaceship 
armed with an antimat cannon. Your 
ship is highly manoeuvrable but easily 
damaged. The range at which youfire is 
crucial — the general rule is the closer 
the better, so the tactics of this game are 
simple: get in close and blast them, and 
keep on blasting until they drop. 

The camels are coated in neutronium 
(the strongest substance known to 
science) so they're difficult to kill. To 
destroy a camel you must gradually 
wear away its armour by repeated fire 
until the target flares up and the camel 
bites the dust. As the neutronium 
is worn away its colour changes so 
you can see just how well you're 
progressing. 

The camels aren't going to be fired at 
without at least token resistance, so 


they spit laser bolts at you. These are of 
two types — normal and nasty. The 
normal bolts are easily avoided, and 
you can take four hits by these bolts 
before you're destroyed. Nasty bolts 
are a little trickier, since they home in 
and destroy you if you're caught. 

The screen display is somewhat 
reminiscent of Defender and has a 
defender-style landscape. Above the 
display is a radar which plots the 
camels' progress as they plod across 
the screen. 

The game is lost if a camel reaches 
the right edge of the radar, when you're 
immediately destroyed by your super¬ 
iors whoareannoyed byyour incompe¬ 
tence. Should you manage to destroy 
all six camels in one level you can 
progress to the next. However, be¬ 
tween levels is a tricky phase known as 
the trans-sector hyperwarp, where 


rocket dodging is necessary until your 
trans-spatial warp field engages and 
then it's back to camel blasting. 

The whole point of the game is to 
amass points scored for hitting and 
destroying camels, with a large bonus 
obtainable for successive camels des¬ 
troyed with one ship. It progresses to 
more difficult levels which increase the 
camels' speed and accuracy or the 
number of nasty bolts released by each 
animal. 

The game can be played by two 
players since there's time to retrieve the 
joystick after it's been thrown across 
the room in disgust. 


Presentation 
Useofgraphics 
Addictive quality 
Valuefor money 


60% 

65% 

80% 

75% 


Kick-Off 


Computer: Commodore64 +1/2 
joysticks 

Supplier: Bubble Bus 
Price: £5.95 

Kick-Off is a computer version of the 
age old table football machines that 
used to fill our arcades but are now 
more commonly found in the cafes of 
the Costa Brava. 

The game is for one or two players 
but only the two player game is worth 
playing. In the two player version both 
players should ideally use a joystick but 
it's possible for one to use the keyboard 
instead. 

After a musical title page the display 
changes to the table itself. The table has 
the usual format with each player 
controlling four rods of footballers. For 
those unfamiliar with the original the 
formation is one goalkeeper, two de¬ 
fenders, five in midfield and three 
forwards. The players control the game 



HUSTLES 


by pushing the joystick to the left or 
right to change the rod currently being 
controlled. To show which rod is being 
used the handle of the rod in question 
changes colour. To kick the ball you 
must hold the fire button down as you 
push your joystick in the required 
direction. 

Controlling the players and the ball 
requires some skill which can be 
gradually acquired as games are play¬ 
ed. Don't be dissuaded by early disas¬ 
ters as games between two competent 


- ■ _ 




players can be as enjoyable as the 
original. 

The game is played over the best of 
eight goals with half time occurring 
after four goals: you change sides at 
half time (or rather joysticks) and the 
game continues, played at seven diffe¬ 
rent speeds. 


Presentation 
Useofgraphics 
Addictive quality 
Valuefor money 


60% 

75% 

70% 

75% 





Multigames 2 

Computer: 48k Oric 
Supplier: Tansoft 
Price: £6.90 


Another collection of simple games 
from Tansoft, released as a follow-up to 
its Multigames 1 package. The mixture 
is very much as before; all the items 
here are games that have been around 


almost as long as home computers and 
indeed they are pretty much of the 
standard one would expect of games to 
be typed in from magazine listings. One 
assumes that this is the sort of package 
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MICRODEAL 


MICRODEAL 


Steve B 
SkrambleS 


BETTER 


Pool on 
the T.V. 

1st for tie Dragon 


Arcade Pii 


KEN KAUSH'S 


By the 
same 
author 
as Shuttle 


Deadly new 
game from 
America’s Mark 
Data Products 


Dave 

Thatchers 
first of 
many 


Rick Redmans 
Real Time Star Tvek 
in full machine codsi 


Mark Datas high 
quality Space Invaders 


YMCP.UDF a l 


X|M i 41 TRURO r oad, st. austell Cornwallpl25 sje.tel: 0726 3456 \ 

On Cassette £8 each e ""“I" 

Selected titles available from larger branches of Boots, John Menzies, Spectrum Dealers and all good computer shops 
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bought by proud parents at the same 
time as they purchase a computer for 
their beloved offspring. 

Side 1 kicksoffwiththatoldfavourite. 
Hangman. This makes good use of the 
Oric graphics (the hanged man wears 
an Oric T-shirt and has more detail than 
usual—even handsandfeet) and offers 
the player the chance to guess the 
whole word with each letter correctly 
guessed. However, if the computer 
slips out of CAPS mode the program 
refuses to accept even correctly gues¬ 
sed letters; this is sloppy and could 
easily have been avoided. Next up is 
Moonlander, which is considerably 
easier than most such programs and 
requires the input of a figure between 0 
and 30 as the amount of thrust required 
to cushion the landing. The display 


switches to give a closer view of the 
lander once a height of 50feet has been 
reached. Last on this side is Roadrace, 
in which the player must steer a car 
along a winding track, avoiding tree 
trunks which have fallen into the road. 
After the first two minutes additional 
hazards in the shape of fences appear. 
Very little use of the Oric graphics is 
made in this. 

Side 2 starts with Substrike, in which 
the player controls a ship, below which 
are four submarines. These simply 
pass to and fro beneath the vessel, 
which fires depth-charges down on top 
of them. Four charges may be in the 
water at any one time. As the sub¬ 
marines don't fight back, however, this 
soon gets boring. Tansoft has saved the 
best for last, and 3D Link 4 is the only 


game here that really stands up to 
repeated playing. It's really 3D noughts 
and crosses, with a winning line con¬ 
sisting of four in a line in any direction— 
up/down/diagonally. 

All in all, this would be suitable for a 
first purchaser of a micro, but is hardly 
suitable fare for anyone who has played 
any of the more advanced computer 
games available. When you consider 
that there are several companies offer¬ 
ing 'compilation' tapes that contain 50 
games for less than a tenner, this hardly 
represents good value. 


Presentation 60% 

Use of graphics 60% 

Addictive quality 10% 

Valuefor money 20% 



Pottit 

Computer: Commodore 64 -l- 2 
joysticks 

Supplier: RomikSoftware 
Price: £6.99 

Pottit simulates that stage most people 


reach just after a long game of billiards, 
when both players hit their cue balls 
together and set up a situation where all 
three balls are racing around the table 
(just to see what happens). Romik has 
taken this idea and turned it into a 
highly enjoyable two-player game. 

The screen display is simple, show¬ 
ing the Pottit table complete with four 
pockets and three Pottit balls. At the 
start of the game the balls are in a 
straight line, with the red ball between 
the two cue balls. No-one takes a turn in 
Pottit — the players are free to move 
their cue ball whenever they wish. The 
object of the game is to score points by 
potting the red and your opponent's 
cue ball, scoring two points and one 
respectively. The first to hit the red ball 
after the cue balls have collided scores 


an extra two points, as does striking 
your opponent's ball immediately after 
you have potted the red. 

The winner is the first to reach 50 
points. To make things more difficult 
the cue balls act as if they're very heavy 
or inert, so it takes a lot of effort to move 
them, but once in motion they soon 
reach frightening speeds. 

That's all there is to it, except to warn 
you that not only is it enjoyable, it's also 
very tiring to play. I should reiterate the 
warning given in the cassette insert that 
bending your joystick won't make your 
ball move any quicker. 


Presentation 50% 

Use of graphics 50% 

Addictive quality 60% 

Valuefor money 70% 



Supa Catcha Troopa 

Computer: Commodore 64 + joystick 
Supplier: Abrasco 
Price: £7.50 

This game finds you sitting in a rowing 
boat in a stretch of water between two 
islands. Your object in life is to catch 
paratroopers as they jump from a 
Chinook helicopter, but if they fall into 
the water a net can be lowered to fish 
them out. If they're left unaided they'll 
attempt to swim towards one of the 
islands. 

To make things more interesting, the 
water you're patrolling is infested with 
very hungry sharks, and if that isn't 
enough, you also have to contend with 
giant birds swooping down over your 
boat in an effortto snatch a paratrooper 
away. The game ends when seven men 
have been eaten or carried away to an 
unknown fate. 

If you succeed in saving ten men then 


you proceed to the next level where two 
paratroopers jump together. The game 
continues in this way until in the 
fifth level all hell is let loose as 
five paratroopers are dropped 
simultaneously. 

Paratroopers are dropped every time 
the helicopter flies across the screen, its 
speed increasing as the games goes on 
making the final screen almost im¬ 
possible to play. The graphics of the 


game are extremely good, particularly 
the animated movement of the men, 
sharks and birds. This excellent game is 
highly recommended for those with 
strong nerves and a steady hand. 


Presentation 50% 

Use of graphics 90% 

Addictive quality 80% 

Valuefor money 75% 
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Fly the sensational MEGAHAWK through the 
Abyss of Time as fearful bats and ice age 
predators seek your destruction. Be amazed 
as the 4th dimension unfolds itself with 
awesome reality. Stretch your skill to the 
limit as you leave the time corridor into a 
new universe. 


DEALER ENQUIRIES WELCOME 


Seek out and destroy the Android Space 
Platform that threatens Mankind. Break down 
the defense of the ZYLOGONS whose huge 
fortresses guard wave after wave of 
relentless attackers. Fast and furious 
Full colour Isometric Projection 
Machine Code; Val Franco 

£6-95 inc. postage 

:c u/ci r 'auc each 


ZYLOGON 


MEGAHAWK 


Birchall Moss Hall, Hatherton, Nantwich,Cheshire, 
tel.0270 811948 telex. 367311 CW5 7PJ 


Post this coupon to : 


Please Rush me 

□ MEGAHAWK £6-95 inc vat 

□ ZYLOGON £6-95 inc vat 


Name _ 
Address 


I enclose cheque/postal order payable to BIG G 
for £_ 


Post Code 




















































































NEW 

96 AND LAUREATE 

The Keys to low cost Business Computing 


CP/M 


CP/M is the control program for business systems which 
s used more than any other. Usually the price for such a 
system, which provides access to a vast range of business 
software, is far higher than the cost of the LAUREATE. 


YOUR BUSINESS 


Architects to Zoologists, Estate Agents to Warehousing, 
Haulage to Publications. A Business hardly exists which 
cannot make cost effective use of the 96 or LAUREATE. 


WordStar 
WordStar 
WordStar 
WordStar 
WordStar 
WordStar' 
WordStar 



£ CP/M 



SuperCo/, 


PERFECT SOFTWARE 


I 


BUSINESS MODULES 


128/LAUREATE SYSTEM 
128K LYNX 
Disk Drive I 
Disk Drive II 
Disk Interface 
Parallel Printer Interface 
CP/M Master Disk and 
Manual 

The Suite of Perfect 
Software: 

Perfect Writer/Speller 
Perfect Calc 
Perfect Filer 


96 SOFTWARE PACKAGE 
96KLYNX 

Electronic Typewriter Kit: 
Parallel Printer Interface 
Word Processing 
Programmers Tool Kit: 
FORTH 
MODER-80 
Numerons 



This is a range of packages specifically designed for 
business needs. There is a spread sheet for financial 
forecasts and calculations, a word 
processing package for letters and 
document production and a filer for 
storing, sorting and retrieving 
information such as mailing lists. 


uSx"n° 


Camputers PLC, 33A Bridge Street, 
Cambridge CB2 1UW 























NO WAITING 







Keep your micro motoring 
with a printer buffer 


When you've invested some serious money in a 
micro system, why keep your system waiting while 
you print out your hard copy? 

If you think about it, you must spend 1-2 hours 
every working day just waiting around - unless 
you invest in a printer buffer from Interface 
Systems. 

Whatever micro you're using, our compact 
buffers simply plug into your system. So you can 
dump pages of text straight into the buffer, leaving 
your system free to carry on working for you - 
within seconds. 

Every Interface System printer buffer comes 
with a full 90 day warranty. Yet they're still better 


value, bit for bit, than any other comparable buffer 
on the market. 

We've made it simpler to get your hands on our 
buffer too - and our dealer network is still growing. 
Simply contact any of our dealers listed, or phone 
us direct for your nearest supplier, and start saving 
system time (and money) today. 

E g Interface ~| 

L Systems ► 

Interface House, 17 Eversley Road, Bexhill-on-Sea, 
Sussex TN40 1HA. Tel: 0424 225 683 


Norman House, Heritage Gate, Derby DEI IDD. Tel: 0332 364303 


Suitable for: Commodore • IBM • Digital Equipment Corp • Apple • Epson • Ricoh 
Diablo • Anadex • ACT Sirius • TeleVideo • Torch • Superbrain • N.E.C. • Sharp 
Corona • Morrow Designs • Osborne • Sage • Olivetti • Triumph Adler • Tandy and many more. 
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New Releases 


THE TRAP, a graphic m * 

adventure for the 48K * JhC XBs 

Spectrum, with colour, sound"rr7 
and high res' graphics. £ 6.95^ 

WAYDOR, a brilliant y^sS^ ,.x ,, 

adventure game with graphics \\/^ //xsl 

for the ORIC-1 ljr\ U . £7 50 

SLITHER, the unstoppable serpent, an impossibly 
addictive game for the 16/48K SpectrumV/ .£ 5.50 

WORDMAKER/LISTMAKER, develop* spelling and 
vocabulary skills in the context of a simple letters and 
word game for the 16/48K Spectrum .£ 7.50 


The Spectrum TOOLKIT, an utility program to extend 
the existing basic command set and include routines 
useful to programmers for the 16/48K Spectrum £ 8.95 

The ORIC-1 TOOLKIT, provides an extra 14 BASIC 
statements which can be used in programs written in 
BASIC or as direct (immediate-mode) commands 
for the 48K ORIC-1 .£8.95 


MATHS 4 - an excellent easy to use program with good 
graphics which will help very young children to master 
the four rules of addition, subtraction, multiplication 
and division ....This will prove useful in the classroom 

as well as in the home. ORIC 16/48K.£ 5.90 

MICRO MATHS - 24 easy to use programs covering 59 
topics for 'O' level revision. CBM 64 .£24.50 

TRADE ENQUIRES WELCOME 01-567 6288 


IMS Software 

143-145 Uxbridge Road, London W13 9AV 



SPRAKEFIELD LTD 

137 HIGH STREET SOUTH 
DUNSTABLE, BEDS. Tel: (0582) 608818 



ALL PRICES INCLUDE VAT & CARRIAGE 


PRICES DOWN ON SOFTWARE & PRINTERS 


EVERY BOX 


: ANTASTH 

OFFER"' 

MANN1SMAN tally 
MT 80 only 

£ 260 . 44 » 


FLOPPY DISKS — BOXES OF 

10 

SOFTWARE 


VERBATIM 5V4" 1-3 

4-7 

8+ 

dbase II. 

£442.75 

MD525 SSDD 

19.78 

19.26 

18.78 

Lotus 1-2-3. 

£341.55 

MD550 DSDD 

28.12 

27.38 

26.69 

VisiCalc. 

£183.97 

MD577 SSQD 

30.53 

29.75 

28.98 

WordStar. 

£284.63 

MD557 DSQD 

36.92 

35.96 

35.05 

Mailmerge. 

£143.75 

DYSAN 5Va" 




Spellstar. 

£143.75 

104/1 SSSD 

28.13 

27.70 

27.29 

Perfect Writer. 

£189.75 

104/ID SSDD 

30.43 

29.96 

29.52 

Perfect Calc. 

£112.21 

104/2D DSDD 

43.34 

42.68 

42.05 

Perfect Files. 

£228.08 

204/ID SSQD 

42.28 

41.64 

41.02 

Basic Compiler. 

£272.55 

204/2D DSQD 

56 08 

55.23 

54.40 

Pascal Compiler. 

£241.50 





C Compiler. 

£345 00 

FREE LIBRARY CASE WITH 

(Apple, Commodore. IBM, DEC 

. CP/M) 


MONITORS 

Hi-Res 12" Monitor 
Green £92.68 
Amber £99.44 
Colour 14" 800-dot RGB 
for IMB PC 
£570.61 



PRINTERS 


Epson RX80. 

. £282.50 

SeikoshaGPIOOA. 

.£212.14 

Epson FX80. 

. £439.44 

Smith Corona TPI. 

.£347.44 

Epson MX100. 

. £474.62 

Ricoh RP1600 . 

.£1501.43 

Oki M80A. 

.£231.08 

Ricoh RP1300 . 

.£1133.43 

Oki M82A. 

. £336.62 

Flowriter. 

.£1559.61 


NEW HOME COMPUTER CABINET 

£ 79.95 

incl. VAT & Delivery 



JUST CHECK THESE STANDARD FEATURES 

1 Smooth sliding shelf locks in position just where you require it 
— and neatly glides away after use. 

2 The computer shelf has been designed to allow adequate 
Knee room’ for you to sit comfortably, and will avoid 
programmers backache’. 

3 Adequate room to position tape recorder, printer, disk-drives, 
etc, alongside computer for ease of use. 

4 All cables neatly and safely out of sight, while allowing all 
units to be permanently connected if desired. 

5 Lots of storage space for cassettes, cartridges, books, listing 
paper, joysticks, etc. 

6 With shelves and doors closed, instantly becomes an elegant 
piece of furniture. 

7 The lower shelf accommodates all makes of video recorders 
currently available. 

8 Smart teak effect finish. 

9 Supplied as a flat-pack. Very simple to assemble, using just a 
screwdriver. Full instructions supplied. 

10 Measurements: Height 32V2ins, Width 36ins, Depth 16 3 / 4 ins. 


TERMS OF OFFER UK Mainland Customers only. Please allow up to 28 days for delivery. Money back guarantee if not satisfied 
provided the goods are returned undamaged within 72 hours of delivery. 

HOW TO ORDER Send Cheque or Money Order for £79.95 to: MARCOL CABINETS, PO Box 69, High Street, Southampton. For 
further details telephone: (0703) 731168. 
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WHAT BETTER PLACE TO BUY YOUR SOFTWARE THAN FROM A 

SOFTWARE HOUSE 

METASCYBE SYSTEMS LTD. HAVE BEEN DESIGNING and INSTALLING SOFTWARE SINCE 1979 
COMMUNICATIONS - WORD PROCESSING - LANGUAGES - REPORT GENERATOR 

ACCOUNTING-SPREAD-SHEET-DATABASE 
Quick delivery 
on most micro 
computers 
(8 & 16 bit) 

helpful service technical support 
★SPECIAL PRICE THE WORDSTAR PROFESSIONAL (Wordstar/Mailmerge/Star Index/Spellstar) £480* 

★ We have experienced programming and systems design staff to offer advice when 
required. 

★ We keep up-to-date with the latest releases and upgrades of existing software. 

★ Lastly but equally important we offer a highly flexible and advantageous pricing system to 
our customers. Whether you are a bulk buyer, a cumulative buyer, or a first time one-off buyer 
you will find us competitive and helpful. 



training 


WORD PROCESSING 

WORDSTAR - £255 

PEACHTEXT - £175 

SPREAD-SHEET/FINANCIAL 

SUPERCALC II - £180 

CALCSTAR - £81 

PEACHCALC - £95 

MULTIPLAN - £175 

PERFECTCALC - £170 

ACCOUNTING 
The complete range 
of PEACHTREE 


DATABASE 

DBASE II - £375 

DATASTAR - £155 

SUPERSORT - £130 

COMMUNICATIONS 
METATEX - £350 

(Telex Store Foreward) 
BISYNC803780 - £525 

BISYNC80 3270 - £525 

ICLC03 - £595 

BSTAM - £110 

BSTMS - £110 


REPORT GENERATOR 

INFOSTAR - £265 

(Includes DATASTAR) 

LANGUAGES 

BASIC-80 Int. - £195 

BASIC-80 Comp. - £215 

CBASIC-86 - £210 

FORTRAN-80 - £295 

PASCAL MT+86 - £395 

CIS COBOL - £375 

MACRO 80 - £120 


Please Ring or Write to: Tom Hooke or Roger Harvey 

TEL (01) 606 6865/6 

METASCYBE SYSTEMS LTD, 

78 LONG LANE, LONDON EC1A 9ET. 

Post & Packing charge at cost. Prices do not include VAT. Prices are subject to change. 

Some of the systems we support (plus all 8 inch SS/SD IBM 3740 compatible formats): 

ACT Apricot; ACT Sirius 1; Almarc series 8; Altos 5.25; Apple CP/M-8016 sector; Basic/4; British Micro Mimi 802; Comart 
Communicator; Compaq; Cromemco; DEC Rainbow; DEC VT-100; Decision 1; Eagle/AVL; Epson QX-10; Future Computers 
FX-10; Future Computers FX-30; HMS Minstrel; Hewlett Packard; Hyperion; IBM PC; ICL PCI (DRS-20); ICL PC (Rair Black 
Box compatible) JC CP/M; JCTurbodos; KAY-Pro; Logica Vitesse; Micro Decision; Nano; NEC PC 8000; NEC APC; North Star 
Advantage; North Star Horizon; Osborne 1; Otrona; Rair Black Box/Nano; Research Machines 380Z; Samurai; Sanyo 
1000/1150; Sanyo 1250/4050; Sanyo 2000; Seiko; Shelton Signet SS; Shelton Signet DS; Superbrain SD; Superbrain QD; 
Superbrain Jnr; Televideo TS802/803/1600; Torch; Victor 9000; Xerox; Zenith Z100 
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I RETAILERS 

For fast speedy distribution 
service contact Drake 
Distribution on 0752 671606 j 

= E 

“ m 

§ We can offer you: :r 

= ★ 24-hour delivery in UK 

| ★ The Best Discounts ; 

| ★ Starter packs available 

E ★ All the latest software j. 

= ★ Personal weekly delivery service throughout the § 
South West 

= ★ Export enquiries welcome : 

§ ★ 48-hour delivery can be arranged 

E 5 

E As retailers ourselves we know the titles I 
that sell. — Phone or write for a price list f 
now | 

DRAKE DISTRIBUTION 1 
36 NEW STREET 
BARBICAN 
PLYMOUTH 


INTEGRATED 
DATA MANAGEMENT 

“BMS” for CRM and MPM Micros 

★ Word processor and Spread sheet can access 
User files 

★ Graphical data analysis 

★ Auto validation on input 

★ Screen and Printer templates 

★ Page restart for Document printing 

★ Advanced file backup/recovery 

★ 26 Security levels (if required) 

★ Up to 20 user files per “Task” 

★ Easy to use High-level Task language 

★ Tasks print online or to Spool file 

★ 11 date/time options 

★ Template or Command operation 

★ Data compression and encoding 
Price £299 

Also “Chess-machine” for ICL PC with 
excellent graphics and game control 
features. Includes 900 set problems each 
with its own time limit. Price £24.95 

SLOTREE LTD 

4 LEA CROFT, CROWTHORNE 
BERKSHIRE 

Tel: Crowthorne 773645 _ 
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FORMULA ONE AND STEERING WHEEL 

For Sinclair ZX Spectrum 16K & 48K 

THEGAME 

Based on current formula one levels of acceleration, braking and roadholding, with 10 
circuits to choose from (one on 16K version) including Silverstone, the world’s fastest 
grand prix circuit, this program has been developed for the ultimate in realism with the 
help of The Jim Russell International Racing Drivers’ School at Silverstone. It has four 
stages - Instruction, Practice, Qualifying and Race - with eight cars racing against you 
in wet or dry conditions. Incredible sound effects and smooth 3D action graphics give 
you all the speed and excitement of motor racing. 100% machine code. 

THE STEERING WHEEL 

Naturally you cannot steer a racing car effectively by pushing buttons or 
wiggling a joystick so we have developed a steering wheel that fits to the 
Spectrum. With one hand on the wheel (the other free for braking and 
accelerating) it gives the level of precision needed to steer the car on the 
fastest line through the corners and correct a skid when you overdo it. The 
wheel is strongly made and thanks to a brilliantly simple design we have 
been able to keep the cost down to a minimum. It will be used for many 
games in the future but is now only available with FORMULA ONE. 

To order FORMULA ONE and Steering Wheel send cheque or p.o. for £8.95 to 

SPIRIT SOFTWARE, Dept. W2 
1/2 Pembroke Mews, London W8 


® 

OWL 

DATA CASSETTE 
DUPLICATION 

IS OUR BUSINESS 

FOR DETAILS RING 
01 - 228 4169 

ALSO AVAILABLE 

Owl Cl 5 Home Computer Cassettes 
The very best in data blanks 


OWL TECHNICAL SERVICES Ltd. 
121 Northcote Road, London SW11 


PC W 357 
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TIMPRO 

PERSONAL 

COMPUTER 

DESK 


A logical choice of home for your computer. Mobile, 
compact, attractive, durable and easy to assemble desk, 
made in teak effect melamine or beige edged in brown 
with brown epoxy-coated steel legs. Hides unsightly 
wires, complements the home and the computer. Comes 
with castors, cable tidy and plug bank. 


Height 

Depth 

Width 


33" 

25" 

36" 


Price £59.95 + VAT — Carriage £5 + VAT 


Allow 21 days for delivery 

Send cheques and POs to: 

Timpro Manufacturing Co 

£Sonf„TK,a,e Tel: 0253 884105 

Poulton-le-Fylde 
Blackpool, Lancs FY6 8JU 

Also available: A full range of computer desks and printer stands — colour 
brochure available on request. 


DISC 

DRIVES 

Retro-fit service. 

We install high capacity disc 
drives in IBM PC and most other 
computers that use half height 
floppies. 

Range up to 3*3 Megabyte 
unformatted. 

Contact: 

S. Gregory for details 
01-556 2277 

X COM (Services) Limited 

648 High Road, London E10 6RN 
Telephone: 01-539 4147 Telex: 8954853 



GUILDFORD 


• COMPUTER 


C-E-N-T-R-E 


STOCKISTS FOR 


1 THE QUADRANT, BRIDGE STREET, 
GUILDFORD, SURREY GUI 4SG 

TEL: 0483 578848 


BBC 
ORIC 
DRAGON 
NEWBRAIN 
COMMODORE 
SPECTRUM 
SHARP 

PLUS 

FULL RANGE OF 
BUSINESS SYSTEMS 
INCLUDING 

TANDY MODEL 2, 3, 4,16. 
OLIVETTI, SIRIUS, PIXEL AND 
THE NEW LAMBART DUET 16. 


ATTENTION ALL SIRIUS 
AND APRICOT BUYERS 



ECLIPSE COMPUTERS 

— OUR PRICES PUT 
OTHERS IN THE 
SHADE 


SIRIUS RRP ECLIPSE 


1.2MB (128K) 2195 
2.4MB (256K) 2895 
10MB 3995 



OUR PRICES ARE 
TOO GOOD TO BE 
PRINTED!! 


APRICOT, 2 DRIVES & MONITOR 
RRP 1890 ECLIPSE 1580 

(Including free software pack) 

★ FULL RANGE OF SOFTWARE AVAILABLE FOR 
BOTH MACHINES ★ 

PHONE ECLIPSE AND ASK FOR IAN OR HOWARD ON 
THE HOT LINE 

061-793-5622 

ADD £30 CARRIAGE AND 15% VAT TO ALL PRICES 
PRICES QUOTED ARE STRICTL Y CASH WITH ORDER 


WHEATSHEAF ESTATE, BOLTON 
ROAD, SWINTON, MANCHESTER 


358 PC W 

























DIRECT DISK SUPPLIES 


OUR NAME SPEAKS FOR ITSELF 


FREEOFrasrv 4 skj, service 


★SEE 10 LIBRARY BOX 
WITH EVERY 10 DISKS 

(E180VHS/BETAMAX) 

WITH EVERY 30 DISKS^ 


DDS PRICE MATRIX 


f What Direct Disk Supplies means: 

★ Value for money 

★ Top quality cfisks 

★ DiAL-A-OtSK telephone orderi n g 

★ ImmecSate despatch 


NO-NONSENSE WARRANTY 

Full exchange or refund if not 
satisfied. Your satisfaction is our 
best advertisement. Our parent 
company has been selling mail¬ 
order for 7 years. 


Easy pricing. Use the DDS Price Matrix for the right price first time. 
Or DIAL-A-DISK, for firm quoted prices. 


. BASF 


5.25 single sided disks 

CODE 

1-3 

4-9 

10+ 

CODE 

1-3 

4-9 

10+ 

CODE 

1-3 

4-9 

10+ 

CODE 

1-3 

4-9 


10+ H 

s/density 48tpi soft sect 

1SSD 

16.99 

15.99 

14.99 













| 

d/density 48tpi soft sect 

1SDD 

19.99 

18.99 

17.99 

525.01 

21.99 

20.99 

19.99 

MD1-D 

23.99 

22.99 

21.99 

MD1D 

24.99 

23.99 


22.99 | 

d/density 48tpi 10 sect 

1SDD/10 

19.99 

18.99 

17.99 

525.10 

21.99 

20.99 

19.99 

MH1-10 

23.99 

22.99 

21.99 





8 

d/density 48tpi 16 sect 

1SDD/16 

19.99 

18.99 

17.99 

525.16 

21.99 

20.99 

19.99 

MH1-16 

23.99 

22.99 

21.99 

FUJI disks are high-grade s 

Japanese quality at a price you f| 
can justify. You know the film, try ■ 
the disk. It's phenomenal Fuji. 1 

q/density 96tpi soft sect 

1/96 

26.99 

25.99 

24.99 

577.01 

27.99 

26.99 

25.99 

MD1-DD 

31.99 

30.99 

29.99 

q/density 96tpi 10 sect 

1/96/10 

26.99 

25.99 

24.99 

577.10 

27.99 

26.99 

25.99 

1 Maxell quality, consistently high. 

q/density 96tpi 16 sect 

1/96/16 

26.99 

25.99 

24.99 

577.16 

27.99 

26.99 

25.99 

| Keenest prices. 



5.25' double sided disks 

CODE 

1-3 

4-9 

10+ 

CODE 

1-3 

4-9 

10+ 

CODE 

w 

4-9 

10+ 

CODE 

1-3 

4-9 


10+ 

d/density 48tpi soft sect 

2SDD 

26.99 

25.99 

24.99 

550.01 

28.99 

27.99 

26.99 

MD2-D 

31.99 

30.99 

29.99 

MD2D 

32.99 

31.99 


30.99 

d/density 48tpi 10 sect 

2SDD/10 

26.99 

25.99 

24.99 

550.10 

28.99 

27.99 

26.99 

MH2-10 

31.99 

30.99 

29.99 

If you're used to quality, 
recognise FUJI. 

you'll 

d/density 48tpi 16 sect 

2SDD/16 

26.99 

25.99 

24.99 

550.16 

28.99 

27.99 

26.99 

MH2-16 

31.99 

30.99 

29.99 

q/density 96tpi soft sect 

2/96 

34.99 

33.99 

32.99 

557.01 

35.99 

34.99 

33.99 

MD2-DD 

41.99 

40.99 

39.99 

M02D-96 

43.99 

42.99 


41.99 

q/density 96tpi 10 sect 

2/96/10 

34.99 

33.99 

32.99 

557.10 

35.99 

34.99 

33.99 

1 You'll never regret buying Maxell. 






q/density 96tpi 16 sect 

2/96/16 

34.99 

33.99 

32.99 

557.16 

35.99 

34.99 

33.99 

1 It even looks rigl 

ht. 






p&p per 10 disks 


.95 

.65 

foe 


.95 

.65 

foe 

_ 

1 w 

1 ■“ 1 ,oc 


.95 

[ .65 


foe 

See 10 library boxes 


1.95 

1.95 

1.75 

1 Prices per box of 10 disks exc. VAT. ^ 


p&p per box 


.50 

.50 

foe 

Next-day delivery service per ORDER:- All orders under 100 disks £7.50. Ordei 
100 disks, or mixed orders of similar value are shipped FREE 

OF CHARGE. Same day delivery:- By despatch rider, cab, f 

rs of 

ABA Lockable disk boxes 

Smoked perspex lockable lid 






M-85 

model M35-40 disks 


14.99 

13.99 

POA 

TNT, or Red-Star. Subject to quotation. 

model M85-80 disks 


17.99 

16.99 

POA 



Tv^i/y 



1.75 

1.25 

foe 

L. 



DIAL-A-DISK 

- Order Hotline. 

SOI-5411144 

\ Call Richard Mortimore or Felix Benzimra, 

\ to order your disks Our answering , 

; \ service will record your order 

. \ out of hours J 


APRICOT DISKS ^Sony 3.5" micro-disks 
Ex-Stock Only £39.95 + VAT 

DISKS - DIAL-A-DISK for our 


All offers and prices subject to change without notice. Video tape offer ends 30th April 1984 


Direct Disk Supplies Ltd., 29 Dagmar Road, Kingston, Surrey 


To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 6BR. 


PCW 3/84 


\ferbatim 

Datalife 5 year warranty 


maxell 


Signature: 


Code 

Qty 

Description 

Price 













El 80 


E180 videotape per 30 disks* 

foe 


*excluding Bargain Box 


Name _ Nett price 

Address Carriage - 

Subtotal 

- VAT 15% _ 

Postcode _Tel_ Total payable to DDS £ 

Cheques payable to DDS. Debit my Access/Barclaycard No: 






































































































FLOPPY 

DISKS 

FAST 


FREEwith EVERY TEN-PACK 
of diskettes from DISKING at 
these prices. 

The complete DISKING DATA PROCESSING 
package 

1 - SEE 10 LIBRARY BOX 


\ferbatim 


MEMOREX 


Datalifr by Verbatim - With Five 
Year Warranty 

VERBATIM have not become the World's favounte 
floppy disks by accident. Perfect magnetic media is 
their stock in trade, and to prove it they now offer an 
unconditional FIVE YEAR warranty on all DATALIFE 
products. 

5K DISKETTES 

Certified for single OR double density and with hub ring 
reinforcement. 

PRICES EXC VAT 10-40 50-90 100 + 

MD525 S/S 48 tpi Soft Sect. 22.90 21.90 20.90 

MD550 D/S 48 tpi Soft Sect 29.90 28.90 27.90 

MD577 S/S 96 tpi Soft Sect . 28.90 27.90 26.90 

MD557 D/S 96 tpi Soft Sect 36.90 35.90 34.90 


Value £2.50 

** PLUS ** 

2. DISKWRITER 

Value 20p 
You may purchase 
these separately at ^ 

£9.90 for 50 (specify ^ 

blue or black ink) 

** PLUS ** 

3 - DISK DIRECTORY 

Value 99p 

OOO 


MEMORY EXCELLENT 


With their NEW FIVE YEAR WARRANTY 
MEMOREX prove once again their reputation 
for high quality media. Specify MEMOREX 
diskettes and you can be sure of reliable pro¬ 
ducts with specifications far exceeding those 
stated on the label. 


48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same prices 


MEMOREX C-90 CASSETTE 


8" DISKETTES 

PRICES EXC VAT 
FD34-9000 S/S S/Dens Soft Sect 
FD34-8000 S/S D/Dens Soft Sect 
DD34-4001 D/S D/Dens Soft Sect 
32 Hard Sector available at same prices 


A FREE MEMOREX C-90 CASSETTE TAPE 
will be packed with every ten-pack of any 
MEMOREX diskettes purchased at these 
prices. This offer does not affect any other 
promotions and is in addition to them. Offer 
ends June 30th 1984. 


You may purchase 
these at 9.90 for ten 


FREE LORUS GOLD PLATED 
QUARTZ WATCH WITH 
GENUINE SOLID LEATHER 
STRAP 


10-40 

3481 S/S 48 tpi Soft Sect . 21.90 

3491 D/S 48 tip Soft Sect. 27.90 

3504 S/S 96 tpi Soft Sect. 27.90 

3501 D/S 96 tpi Soft Sect . 35.90 

48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same prices 


LORUS are part of the SEIKO group of 


companies 


THE VERBATIM PROMISE AT POPULAR PRICES 


DISKING stock 
world's finest diskettes 


around 80,000 of the 
and normally 
ship within FOUR working hours! Whether 
you want 1 or 100 ten-packs we are 
waiting. 

Call Joan or Roger on 0428 722563 any- 
DINERS cards 


MD200-01 S/S S/Dens. Soft Sect 
MD200-AS S/S S/Dens. Apple only. 


conus 


S/Dens. Soft Sect. 

S/Den$. 32 Hard Sect 
i D/Dens. Soft Sect .. 


time. ACCESS, VISA 
welcome. 


DISKETTE CARE AND MAILING 

The NEW DISKING 'SUPERMAILER' 

^ SEW % V 7 { ’S 

■< EOW ^ V \ 

pWCES (5'/«" only) 

DISK DRIVE HEAD x\ Part No. DSM 

CLEANING KITS 

* COPYRIGHT DESIGN - Unlike the rest, this ingenious 
mailer has a flute crossing action when folded, 
resulting in a virtually unbendable mailer. 

* CAVERNOUS CAPACITY - will take, one, two, 
three or even four diskettes WITH envelopes. 

* FULL INSTRUCTIONS - Eacn DISKING 
'SUPERMAILER' is printed with full instructions 


Order FOUR Ten-packs of any brand of diskettes (5 l A" 
or 8'') using the coupon opposite, or if telephoning 
credit card orders mention this ad. At these prices you 
will receive a FREE Quartz Watch. Order EIGHT Ten- 
packs and you will recieve TWO Quartz Watches and 
so on. Please specify when ordering whether you 
require Gents or Ladies models. Offer ends 28th 


We re fed up with being asked whether 
head cleaning kit actually works. So hei 


All free gift offered at any time by 
DISKING are subject to availability. 
Disking reserves'the right to substitue 
any similar alternative item or 
withdraw the offer without notice. 


Can you really risk that breakdown? 

CK5 for 5*4" disk drives. 

CK8 for 8" disk drives. 


'PACKED IN 100‘S - For conven 

1 PACK 2 PACKS 3+PACKS 
24.90 22.90 19.90 












































DISKING INTERNATIONAL 

FREEPOST, LIPHOOK, HANTS GU30 7BR, UK 

TELEPHONE (0428) 722563 

TELEX 858623 Telbur G or FAX (0252) 721521 


ATTENTION ALL PRESTEL USERS, SEE US 
ON PAGE 2477310 & ORDER DIRECT FROM 
YOUR TERMINAL BY CREDIT CARD 


UK SHIPPING RATES EXC VAT 


DISKETTE STORAGE 


8 DISKETTES 

i 2 Packs each pack @ Ci 60 
3-5 Packs each pack & C i 20 
6-9 Packs each pack 9 90p 
10+ Packs *POST FREE* 


'corporation 


8 CLEANING KITS 

Same posta, rate as packs 
diskettes 10+ POST FREE 


DISKING DISK DIRECTORIES 

10-Pack 2 00 


These anti static, ABS plastic diskette storage boxes come 

sizes, two lor mini disks and two lor 8” disks 

They have a white base with a transparent smoked lockafc 

and hold 40 or 80 diskettes 

They come complete with keys and dividers 

PRICES EXC VAT 

M35 40 minidisk capacity 
M85 80 minidisk capacity 


DISKING DISKWRITERS 
bC Pack £100 


DYSAN - For The Decisive 

When you think of disks you often think of DYSAN 
DYSAN have the reputation for TOTAL dependability 
whatever the application. They may cost a little more 
but data is irreplaceable. 

5 l /«" DISKETTES 

Certified for Single OR Double Density, and all with Hub 
Ring reinforcement 

PRICES EXC VAT 10-40 50-90 100 + 

104/ID S/S 48 tpi Soft Sect. 25.90 24.90 23.90 

104/2D D/S 48 tpi Soft Sect 37.90 36.90 35.90 

204/ID S/S 96 tpi Soft Sect . 36.90 35.90 34.90 

204/2D S/S 96 tpi Soft Sect. 46.90 45.90 44.90 

48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same prices 

«" ni<;KFTTF<; 

PRICES EXC VAT 10-40 50-90 100 + 

3740/1 S/S S/Dens Soft Sect. 30.90 29.90 28.90 

3740/ID S/S D/Dens Soft Sect. 37.90 36.90 35.90 

3740/2D D/S D/Dens Soft Sect. 41.90 40.90 39.90 

32 Hard Sector available at same prices 


40 8“ diskette capacity 
80 8" diskette capacity 


LIBRARY BOXES 


(NOT SEE 10 Design) 

The new SEE 10 us probably the best 5V«" library box 
around. 

(FREE with every ten disks ordered). 


5, 10, 15 & 20MB Hard Disks for YOUR 
Micro. 


34" MICRODISK 

10 - 

OM-D3320 S/Sided Auto Shutter 42. 

(There is no free library box with these yet) 


ZORBA Portable Microcomputer 




We just bought a 20MB sub-system for our micro., to 
service the ever increasing number of you lovely 
people who keep ordering diskettes, adn were so im¬ 
pressed with the performance, service and price, 
that we decided you'd all like one of these magic 
boxes. So we now sell them. 

They come in four sizes, and there's one for YOUR 
machine 

Part No; 5MB 10MB 15MB 20MB 

DS505 DS510 DS515 DS520 

APPLE II 1190.00 1290.00 1390.00 1490.00 

IBM PC 1290.00 1390.00 1490.00 1590.00 

SIRIUS/VICT. 1190.00 1290.00 1390.00 1490.00 

EPSON QX10 1190.00 1290.00 1390.00 1490.00 

DEC LSI 11 1390.00 1490.00 1590.00 1690.00 

Z80 System 1190.00 1290.00 1390.00 1490.00 

S100 System 1290.00 1390.00 1490.00 1590.00 

ONE slave may be added at these lower prices 
Slaves 990.00 1090.00 1190.00 1290.00 

Complete with intelligent controller, host adaptor power 
supply unit, fan, cabling, software and User Manual. 

Free delivery in the UK. 


Whether Businessman,Programmer or begin¬ 
ner THIS Portable Business Micro is for YOU. 
We defy ANYBODY to match it's value 
ANYWHERE! 

For ONLY 


£1395.00 EXC VAT (UK dly 

free) you can baffle your Bank Manager and 
impress your Secretary. 

MORE STORAGE - 800 KBytes on twin 5.25" 
floppy disks plus 64 KBytes User Memory. 
MORE SCREEN — Compact 7" Green screen 
with full 80 columns by 25 lines means 
MORE KEYBOARD — Profes 
sional/detachable Qwerty format, caps & shift 
lock & 19 programmable 

Serial/Parallel & 


MORE EXPANDABILITY 

IEEE 

MORE SOFTWARE 

LIB 80 & CREF 80. 

Plus the incredible:- CBASIC, WORDSTAR, 
MAILMERGE & CALCSTAR 
Plus COMPATABILITY SOFTWARE for 
reading, writing and formatting ACCESS, 
IBM-PC, KAYPRO, MAX 80, MORROW, 
NEC-PC, OSBORNE, SUPERBRAIN. 
SYSTEL or OLYMPIA, DEC VT-180. XEROX, 
ZENITH Z90 or Z100 or Double Sided — 
AVATAR, CASIO, COLUMBIA, EPSON, HP 
125 or 87, IBM-PC, OTRONO. PMC, 
SANYO, SUPERBRAIN, SYSTEL, 
TELEVIDEO, ZENITH Z100, ZORBRA. 

More handbooks including:- CP/M, Zorba, 


CP/M 2.2, M 80, L 80, 


10-40 

50-90 

100 + 

25.90 

24.90 

23.90 

37.90 

36.90 

35.90 

36.90 

35.90 

34.90 

46.90 

45.90 

44.90 


PRICES EXC VAT 

1-49 

50+ 

SEE 10 for minidisks only 

2.50 

2.20 


1-47 

48 + 

8" LIBRARY BOX 

2.50 

2.20 


sv. DISKETTES 

1-2 Packs each pack @ 95p 
3-5 Packs each pack 9 7 Sp 
6-9 Packs each pack 9 60p 
i0+ Pocks *POST FREE* 

5V," CLEANING KITS 

Same postal rate as packs ot 5+ 
diskettes 10+ POST FREE 

5V. NEW SEE 10 LIBRARY BOXES 

SEE SO 1-4 oft 9 40p 
SEE 10 5 9 off 9 30p 
SEE 10 :0+ 9 20p 

DISKING SUPERLUXE DISK LIBRARY (SV ONLY) 

Same posta: rate as 5 « diskettes 1C + POST FREE 

DISKING SUPERMAILERS (5WONLY) 

.00 Pack Cf mplete with sealing ;abe.*3.00 

LOCKABLE DISKETTE STORAGE 

All versions £2 00 each for one, £1 30 each for 2-7, 84- postfiee 

NORMAL ORDERS - W# now welcome any official Government order* 

We are now happy to accept any official orders with a minimum value of C3000 from 

Government Departments Ministries and Local Authonties We do this on the understanding 

that invoices will be settled within thirty days or preferably iess piease 

Alternately you rr.ay send yout remittance with yout older it you so wish 

Al. other non Government bodtes cheques with order please payable to DISKING II you ate a 

arge establishment, and cannot raise cheques without an invoice piease post or telephone us 

yout order, and we will send a pro lotma invoice by return, for your accounts department to pay 

Also bear in mind, that you do have to pay VAT which will be added to these prices 
I! you are in any doubt piease see the order loan on this brochure to heip you with your 

CREDIT CARD ORDERS 

We welcome A. ;ess • Master charge Batcloycoid (VISA) & Diners Club International. S there is 
NO credit card surcharge You may wnte your c card No on your order or telephone the order 
>day or night 365 days a year You may speak tor as long as you like (but don t leave long gaps 
otherwise our machine thinks you've gone hornet and don't forget to give the following details 
The Cardholder Name Address and day time telephone number 

2 Delivery Address il different 

4 Your Credit Card Number 

5 What you wish to Order 

You may leave the rest to US 11 
URGENT ORDERS 

if you're postinq your order omit the word FREEPOST from our addte.s and use our normal 
postcode GU30 7EJ and do not lorget to stamp it FIRST CLASS If you are a Government body os 
defined under NORMAL ORDERS and are telephoning your official ordei Off are an individual 
or company t smg your credit card No please make it cleat that you wish to pay for your goods to 
be sent to you by FIRST CLASS POST 

FIRST CLASS RATES EXC VAT MINIDISKS 8' DISKETTES 

First TEN PACK 2 00 2 SO 

Second and subsequent TEN PA K 1 SO 2.00 

DESPERATE ORDERS UJC. 

Yout options ate DATAPOST Which will deuver the goc Js within the United Kingdom over night 
(usually before 10 am the nest day) provided they are ordered and paid for from DISKING by 

3 00 pm or EXPRESSPOST Which will deliver the goods the SAME DAY provided they are 
ordered and patd for from DISKING by 10 30 am. and provided you are no further north than 
Manchester 

These services put great stress on our sales order processing and packaging departments 
Please therefore spare a thought lor out girls and make sure that 
i) The required goods are in stock and 

c i A full complement of manpower and vehicles ate available at DISKING 

Write or call for our 1984 Trade pack, including our FREE 
sample unlabelled diskette. 

A Seasonal Message to all our Customers 

You'll find our prices good, and our service even better. 
Cheaper products you may find, but anyone can advertise 
anything at a silly price. Just try buying it — it's always next 
week! Like car salesman with the new £1000.00 cars, he had 
plenty of orders, but he just couldn't get the stock! surprise 
surprise. 

Our thanks this month go to Alistair who always leaves his 
order for 1000 diskettes until 6.15pm and then wants delivery in 
London next morning — A Hapy New Year to him from DISK¬ 
ING, and from our local taxi driver who's getting to know the 
route quite well. To ALL our customers both Trade AND End 
User, without whom we wouldn't be here:- 

* * * A HAPPY AND PROSPEROUS NEW YEAR * * * 
STOP PRESS * STOP PRESS * STOP PRESS * 

400 Brand New, Unlabelled Grey Superluxe Disk Libraries (20 minidisk capacity) a 
half price to Clear. Minimum order quantity 10 pieces. 

Only ... 4.90 each. (3.00 P&P per 10, 30+ FREE) 

This offer is open to the trade OR end users. First come, first served. 


Order any 4 Ten-packs 
of diskettes use this 
coupon and you will 
receive a FREE Quartz 
watch, specify 


Gents Qty . 
or 

Ladies Qty 


QTY 

PART NO. 

DESCRIPTION 

F 

l RICE EXC VAT 









£ 





£ 



Name:. 


TOTAL GOODS VALUE EXC VAT 
TOTAL DELIVERY AND INSURANCE 
SUBTOTAL EXC VAT 
VAT 

VALUE OF CHEQUE PAYABLE TO DISKING 
_Tel No __ 


Address . 


Please charge my credit card No_ 

ACCESS, VISA AND DINERS cards welcome 





































































(OMIT II R SYS 11 MS 


The leading Northern taxation software house 
have available as main dealers of 


EDEDDEIi 



A most comprehensive range of business software 

and applications 

For further details please contact:- 


We can offer: 

# True multi-user systems 

# Networking systems 

# Database management 

# Packages for the majority of businesses 

# Supervision of your installation by 
chartered accountants 

# Software & hardware support of the 
highest quality 

# A professional approach coupled with 
honest judgement 


S. G. BORKIN A.C.A. or 
N. A. HARRIS A.C.A. 

061 - 7987619/7307 

Users of other micros telephone for availability 

f- 


Name.Position., 

Company/address. 


Tel. No. 

INTEGER, 430 Bury New Road, Manchester M25 5BD 
Tel. 061-798 7307/7619 


MD3/84 




DENIS THROUGH 
THE DRINKING GLASS 


Why did Denis Thatcher visit the Pope wearing a 
truss and a parachute and carrying a lawn mower? 
What use is the cherry blossom? 

Who is that strange tramp in the woods? 

Only you can discover, but first you must deal with 
Ken Livingstone, Norman Tebbitt and lots of other 
characters in this zany political adventure. 

Written in humorous verse. 100% machine code — 
using the Quill from Gilsoft. 

Losing is often funnier than succeeding — don't play 
it, play with it. — 48K Spectrum £5.50 incl. p&p. 

ARCHIMEDES' MAGIC SCREW 

Fresh from inventing the camel-driven date Stoner, 
Archimedes is up to nis neck in hot water again. Help 
him make new discoveries — help him discover the 
secret of the universe — help him find the soap. 

Probably the most difficult logic problem you will 
ever have to tackle. 

WAIT FOR THE DENNIS SEQUAL! THE TEBBIT 

Applications software specialities 
Dept. YC, 8 St. Paul's Road 
Peterborough PEI 3DW 



BUY THE 

Best 
British 
Computer 

In stock 
NOW! 



f 4 





BBC Model A £299 incl VAT 
BBC Model B £399 incl VAT 

+ Word wise Word Processor (needs 1.0 System) 

T Software- Acorn. Bugbyte. Computer Concepts (Logo 2) 
T Joysticks for the BBC -HOOK Single Disk Drives 
+ Torch 800K Twin Disk Drives with CPN 

(Equivalent toCPM') 

• Reg trademark ot Digital Researchi 


Forthe BBC: 

Screen Layout Pad, 
Flowchart Pad & 
Symbol Design Pad 

Kit with ring binder 
Rtc. retail price £15.50 

OUR PRICE ONLY 

£12.50 incl VAT 


Wearehappyto 
become agents for 
the Memory 
Computer System 
andCeedataW.P. 


PLUS computers, peripherals, printers, software, games, books amd much, much 
more from leading makers at low prices - always available from your local stockist: 

TWICKENHAM i 

COMPUTER CENTRE LTD 


72 Hiitk Rd Twickinhim Middx TW1 4BW101-892 7896/01-891 16121 


ACORN 
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Our bi-monthly guide to microcomputing systems. Updates should be sentto: ^= 7 ; 



Tracy Dear, PCW, 62 Oxford Street, London W1A2HG. 





1 

I I Wachlne&pr ’ ce Main Distributor 

Hardware Software 

Miscellaneous 

iSSil 

Aitos580-20£5560 Logitek01-7230012/3 192k, Z80A,5V4'FD drive (1Mb), 4xs/p, MP/M110/S 

p/p, 5V4" HD (20Mb) 

1-3 users 


| Altos ACS8000-14 As above 

£9450 

208k RAM, Z80A, 8 FD drive (1 /2Mb) MP/M110/S 

6xs/p, pp, 8' HD (40Mb) 

1-4 users 


Altos 58640 £10 

150 Asabove 

512k RAM, 8086, FD5VV' (1Mb), 6xs/p MP/M11 O/S 1 -5 users 

5V4"HD(42Mb) 


1 Altos ACS86000-14 As above 

1 £13750 

512k RAM, 8086,8 FD drive (1 /2Mb), 8 MP/Mt 10/S 1 -8 users 

HD (40Mb), 8xs/p, p/p 


Apple He £1199 

Apple (UK) Ltd 44442 60244 6502A,65-12kRAM, 16k ROM, 24 x C/S-Dos 3.3, UCSD Pascal 8 FD8tHDfrom other manufacturers. 

80/40, C int, up to 8,143k (Diskll) CP/M, Applesoft Basic 8< Ask Apple dealer about purchase of 

others Apple II s/w. 

Apple III £2395- 

E3495 Asabove 

Based on 6502B,256k RAM, 24 x 80, O/S- SOS, DOS (emuiatio 

Built-in 143k Bus Basic Pascal, etc 

n) Upto3addondisklllsavailable. 

BCL3050 

Business Comp's Ltd. 64k RAM, Z80A, 8" FD (2Mb), RS232 CBasicll, Basic 80 8i others Facility to use CP/M based s/w 8t h/w 

01 -207 3344 compatible with larger BCL systems. 

3150upgraded model. 

BCL3300 

Asabove 

256-960 RAM, 8086,14 disk drive Basic, Cobol, Pascal, ALL CP/M based s/w& BCL, expanded to 

support 16terminalsin multi-user & 
multi-tasking. 

C3000 Series £2450 Country Comp's 

0527 29826 

64kRAM,Z80,HD(10Mb),FD(500k), CP/M2.2 Various H/D options multi-user 

2xRS232c/p c/p/NET 

CANON AS100£2290 Canon UK 01-680 8880 128-512k RAM, 8088,5 78 disk Many languages 81 s/w Withdual8T/D, Multi-processor 

combinations. (1.2Mb-85Mb) HD, systems up to 16 users. HD 7-50 Mg. 

Networking 

Clenlo Acefrom £2425 Clenlo Computing Systems 64k RAM, Z80A, dual 5 V4 dsdd FD CP/M Plus, Turbodos, DPC, dual 8 FD available. Multiprocessor 

01-6704202 (720kperdrive),2xs/p,2xp/p,incin Fortran, Pascal, Cobol, systemsupto16usersHD7-50Mb. 

priceCP/M2.2 Multiuser 

ComartCommunicator Comart 0480 215 005 64k RAM, Z80A, dual 5V4"FD(Z80k), CP/M included + other O/S, With15MbFD£1895or4.8MbHDand 

£1595 2xs/p,p/p Basic, Cobol, Fortran, 790k FD £2995. Option 20Mb HD 

Pascal £3995. Other options. 

Commodore CBM Commodore Info Centre 6502, Cint,32-96k RAM, p/p, dual 5Va" Basic + other languages Field service available. 

RANGE£495-£795 0753 79292 FD(2.1Mb)availableamongother 

options. 

CommodoreSP9000 Asabove 
£795 

As CBM plus 6809, RS232C, Options as Various languages Cobol, Fortran & Pascal are 

above interpretersfor use in teaching 

programming. 

Commodore 700 Asabove 

£650-£1195 

128-256kRAM,6509,25x80,RS232 CommodoreDOS + others 700 requires separate monitor, 8088 

second option. 

Commodore 64 £229 Asabove 

64k RAM, 6510,C int, TV, 25 x 40, s/p, As above Option 1701 monitor. Prestel modem 

p/p. Options includesingle5V4"FD option. 

(170k) 

Commodore VIC 20 Asabove 

£150 

5-32k RAM, 6502, C int, TV, 22x23, s/p, Commodore DOS, Basic, Option 1701 monitor. Starter pack 
p/p. Options asCommodore 64 Kernal includes 1530 cassette unit. 

Country Computers GecasOI-639 3758 

from £2450 

1 64k RAM, Z80A, ( 10/15/21 Mb), RS232 CP/M, Cobol, Basic, Pascal, Expandable to Multiuser + 

Fortran Multi-tasking. 

Digital DMS3£3000 Digital Microsystems 64k RAM, Z80A, single 8" FD (100Mb), CP/M + others, Fortran, 

0734793131 3xRS232p/p, 1xRS422 Pascal PL/1 

Expandable to 23Mb or 46Mb to 

Multi-user HiNet system with HD. 

Much s/w available. 

Digital DMS3/102 Asabove 

£7000 

64k RAM, Z80A, single 8 FD (500k), HD CP/M t otherOS, Cobol, 
(23Mb), 3 x RS232, p/p, 1 x RS422 PL/1 Fortran, Pascal 

Upto 31 workstations on HiNet, 

1280k. 

DMS3FFOX 

Asabove 

Z80A, 80k, 2 x 5 W' ds dd disk drives CP/M 2.2 (or current 

(640k), 80 x 25,4 x RS232C version) Basic + other 

languages 



Epson HX20£402 Epson01-902 8892 16-32k RAM, 32k ROM, Twin 6301,20 x E Basic 

4LCDRS232 

Barcodefacility. Communications 
capability as option. 

Epson QX10 £1735 Epson 01 -902 8892 192-256k RAM, Z80A, dd FDSV4'' (320k CP/M, many languages 

per disk), p/p, RS232,80 x 25 

5 light pen option slots. 

GeminiGalaxy 

. 

2 Micro Value0240328321 64kRAM,Z80A,dual5V4 FD(800k), CP/M,Basic,Cobol + others Dual8”FD(2.4Mb). Galaxy 3 £2500 

25 x 80, RS232, p/p, C int 5.4Mb HD + one 800k FD. 

GeminiGalaxy4 Asabove 

(Network) File server 
£2600workstation £695 

SameasGalaxy3with optional 
centronics printer I/O, 64k RAM, Z80A, 

80x25, RS232 

Galaxy systems can be upgraded to 
network superstations. 

Gemini Multiboard Asabove 

£500 

64kRAM,Z80A,8x25,5V4 HardFD, CP/M,Basic,Cobol,Pascal, ModularBUSbasesystem20 f 
additional memory + I/O, Centronics Fortran, AP/L expandabiecards available. 

I/O 

Genie l£287-£3 

81 Lowe 0639 4995 

Z80A,16-48kRAM,upto4FDdrives, Microsoft Basic + other 
singleordd languagesavailable 

Optional items available. Contact 

Lowe for details of Genie II. 

Genie III £1950 

Asabove 

Z80A, 64k RAM, up to 12k ROM, dual New DOS, CP/M, Microsoft Add on and optional drives available. 

5V4" double sided dd (730k each), p/p, Basic, other languages 

RS232 available 

List of Abbreviations 

A Assembler C 

BT Benchtested Y 

C Cassette Y 

E Extensive I 

F/D Floppy disk li 

i/C Graphics card M/A Macroassembler 

1 Hardware N/A Not available 

1/D Harddisk N/P Numeric pad 

Introductory O/S Operating system 

nt Interface p/p Parallel port 

s/w Software 

S/P Serial port 

T/E Text editor 

TBA To be announced 

U Utility 
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SMITH-CORONA TP-1 INTELLIGENT 

Daisy Wheel Printer. INTERFACES 


THIS PRINTER IS NOW 
AVAILABLE FROM 
INTELLIGENT INTERFACES 
AT AN AMAZING £250 INC VAT 

12 PITCH ONLY. 

ITS HARD TO BELIEVE 
BUT ITS TRUE! 


£250 INC VAT (CWO) 


ALL YOU HAVE TO DO IS SEND 
YOUR ORDER PLUS A CHEQUE FOR £250 


• compatible with most microcomputers 

• serial or parallel data interface 

• see the simplicity 

• appreciate the quality 


• listen to our low price 

• put it to work 



TO:INTELLIGENT INTERFACES LTD 

43 b WOOD STREET, STRATFORD UPON AVON WARWICKSHIRE CV37 6JQ 



<-IL 

Super 3D arcade action Invaders will test your skill and 3D co¬ 
ordination to their limits. 8 rippling colour Invader screens of 
increasing difficulty with keyboard controlled 3D laser movement 
and fire sequence. (Brain required) £6.95 

DRAGON 32 

MRC £6.50 • Fruit £4.95 • Look and Learn £4.95 • Pontoon £4.95 
Missile Command £4.95 • Graphics Demonstrator £4.95 
Tango Foxtrot 01 £6.50 • Space Crystal £6.95 

ORIC1 48K 

Oricle (Smart Oric) £6.95 • Flight Simulator £6.95 • Super 
Fruit £6.95 • Space Crystal £6.95 


I QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. 
| Please supply. 

I. 


| Prices mcl p & p UK only 

| Cheque for total amount enclosed 

| Name. 

| Address. 

i. 
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1 Machined Price 

Main Distributor 

Hardware Software 


Miscellaneous 


CotourGenie£195 

Asabove 

Z80,16k RAM,40 x24, RS232,2 x p/p Microsoft Basic 


TV or monitor, 16 colours at one time. | 

Gimix6809 
£3250 £4310 

Windrush0692 405189 

56k RAM,Twin serial, 2MHz,6809 epu Much s/w 


Designed as a development for 
industrial control 19Mb HD. 


Grundy8200 

M-Tec Comp Service 

0603 070620 

Z80A, 64k-256k RAM, 24 x 80, HD CP/M, Basic and others 

(6-18Mb), FD ds dd (0.5Mb per disk) 


Various HD optionsupto 26Mb. 


Haywood 9000 
Composite £1795 

Haywood 01-428 0111 

64-192k RAM, Z80A, dual SVa" FD (640k) CP/M, Basic, Cobol, Fortran, Expandable to 20Mb HD, networking 
RS232, p/p, 24x80 Pascal, W/P version planned, other expansion 

options. 

Kemitron2000E 

£2300 

Kemitron 0244 21817 

64k RAM, Z80 A, single 5W' FD (150k), CP/M, Basic, Fortran, 

24 x80 2 xs/p, p/p Pascal,Cobol, A 


Extensive range of support cards 8c 
industrial interfaces. 

KemitronK3000E 

£3300 

Asabove 

64k RAM, Z80A, dual 8" FD (2Mb), 2 x As above with MP/M 

s/p, p/p 


Uptofour screens and 4 printers < 
be attached : Option . 10 Mb HD. 

can 

Krypton series from 
£1695 

TranstecOI-2471327 

64-256k RAM, Z80A,2 x RS232, p/p. Many languages 

dual FD (400/800k)or HD(5/10Mb) + 
one 400/800 FD 




Lynx £225-£445 

Camputers Ltd 0223 315063 48-192k RAM, Z80 A, 24 x 40/80, TV, C Basic, Forth, CP/M 

int, s/p 


CP/M compatible, 5W'FD & printer 
peripherals available. 

Minstrel £1790 

Hotel Microsystems 01 -328 5100 Bus, Z80 8086 or 68000, up to 1 Mb CP/M, MS-DOS, Unix 
8737 RAM 


Networking also available. 


MonroeEC8800 

£2200 

Fi-Cordlnt061 445 7716 

128k RAM, Z80A, singles 1 /*" FD (320k), Monroe multi-tasking O/S, 
3xRS232, p/p CP/M, Basic, & others 

Hi-res colour graphics option: single 

5y 4 " FD (320k), graphics tablet. 

Monroe OC8828 
£3350 

Asabove 

256k RAM, Z80A,dual 5Va" FD (640k), Asabove & system builder 
24x802xRS232 

5-20MbHD 


Multi-Computersfrom 

£4750 

GecasOI-629 3758/2057 

64k RAM, Z80A, 10-600Mb + 8 FD, N/Star, CP/M,Cobol 

RS232 Basic/Pascal, Fortran 


True Multi-user, multi-tasking 
building block concept system. 


Olivetti M20 £1795 

Olivetti 01 -785 6666 

128k-512k RAM, Z8001,2-8k ROM, Basic, PCOS, A& others 

single 5V 4 " FD (160k), RS232, p/p 


Alternative8086, HD int/ext 
370k/640k disks, colour display. 


OnyxC8000 £5558 

OnyxCompLtd09066 5432 64kRAM,Z80k,12Mbcartridge, 10Mb CP/M,MP M,Oasis,Unix, 
HD,4xs/p, p/p, 1024k RAM, Z8000 Fortran, Pascal, W/P, 

System III 

C8001 with 128kRAM, Multi-use 
version using Oasisare options. 

r 

Oriel £100-£130 

Oric Products Int 

0990 27641 

16-48k RAM, 6502A, 28 x 40 T V i nt, C int, Basic (16k ROM) Forth 
s/p, p/p, loudspeaker 


240x200 colour graphics. Micro disk 
& modem available soon. Viewdata 
compatible. 

Panasonic JD850M 
£4550 

PanasoniclDST(UK)0753 

75841 

64kRAM, 8085A,4kPROM, dual8 FD, CP/M, Basic, A, Micro- 
JD850M (2Mb), 24x80,3 x RS232, p/p Cobol 


Option 8.4Mb HD. 


Rair Business 
Computer £5250 

RairOI-836 6921 

256k-1024k RAM, 8088 +8085,19Mb Choiceof 0/S8t languages 
HD,one5+. FD(1 Mb),4xRS232 

256k RAM expansion, colour work¬ 
stations. 

Research Machines 
380Z£1867 

Research Machines 

0865 249866 

32-56k RAM, Z80A, dual 5W FD (300k), Ex Basic, A, T/EU, CP/M, 
RS232,p/p Fortran, Cobol, Algol, 

Pascal 


Hi-res colour graphics. Many 
possible systems, 56k RAM & dual 8 

FD( 1Mb) option. 

Research Machines 
Link480Z £560 

Asabove 

32-64k RAM,Z80A, C, 2 x s/p, CP/M 5Va Basic, T/E 8t other 
dd languages 


Hi-res colour graphics, network 
stations. 


Sage II £5445 

Micro APL01-6220395 or 
TDI0272276447 

512k RAM, 2 x RS232,2 x 720k disks. Free UCSD Psystem with 

APL68000 under Mirage Basic, Fortran & Pascal 

Oneyear'sfreeonsite h/w 
maintenance. 


Sage IV £4850 

Asabove 

128k-1 Mb RAM, 68000,1 -4 HD, Many O/S & languages 

(5-50Mb) 1 -2 FD (640k) 6 x RS232, p/p 


Price includesone year's service 
s/w bundling. 

and 

Sanyo MBC 3000£2250 Logitek 01 -723 0012/3 

64kRAM, 2x 8085A,2x8 FD (2Mb), p/p, CP/M + S Basic 

2 xs/p 




Sanyo MBC 4050 £2450 As above 

128k RAM, 8086,2 x 5" FD (1280k), p/p, Asabove 
s/p 


512k optional 


SEED System 1 
£2000 

SEED0543378151 (direct 
only) 

32k-56k RAM 6800 5 or 8" FD Dual s/p, DOS: Basic: M/A: T/E: 
p/p ■■ CBasic aBb 


Graphics prom prog A-D/D-A 

12 month warranty. 


SEED System !9£1304 SEED 0543 378151 (5-20) 
64DS5 

64k RAM 6809based dual mini FD. Rangeof languages 

One SASI interface 3 x s/p, p/p 


Commercial applications packages. 

12 month warranty. 

SEED System 19 
£2000+ 

SEED054337815115-20) 

64k- 1 Mb 16k EPROM + 6809, mini FD, Wide range 

FD HD, cartridge 


Commercial applications packages. 
Multi-user upto12term. A-D/D-A. 

12 month warranty. 

Sharp MZ-80A £549 

Sharp Electronics 061-205 
2333 

48k RAM, Z80,25 x 40, C, p/p, options: Basic, CP/M, A, Pascal, 
single5V4"FD,dual5-FD,RS232 Fortran, Cobol 


Expansion unitneeded for disks 
(£100), Low-res 80x50 graphics, 
loudspeaker, numeric pad. 


Sharp MZ80B 

Asabove 

64k RAM, Z80A, C, 25 x 80, RS232, p/p, Basic, A, Pascal F Dos 


Hi res graphics, optionsS 1 /*" FD 
(560k), 80 Cps printer. 


£1095 


dsdd,(560k) 



Sharp MZ3541 

Asabove 

Z80A, 128256k RAM, ROM 8k, p/p, Basic 

RS232CDual dsdd (320k) 




Sharp MZ-711 

Asabove 

Z80 A, 64k RAM,40 x 25, TV, printer/C 
int 


Optional equipment—colour 
plotter, printer, data recorder. 


Sharp PC5000 
(portable) 

Asabove 

8088,128-256k RAM MS-DOS, Basic 


Liquid Crystal Display, peripheral 
options. 

Sig/NetS3£1290 

Shelton 01-2786272 

64-256k, Z80B/8088, dual 5Va” FD CP/M, Basic, Cis Cobol, 

(200k),2xRS232 MCNOS 


Disk optionsto 56Mb + multi-user 
options. 

S WTP F/09 £3050 

SWTP0733 234433 

64k RAM, 6809, up to 4 FD/HD drives, FlexOS, AT/EWP Basic, 

max 48Mb, 6 x s/p, p/p, 82 x 25 Forth, Pasca 1 


Applications packages avaiiablefor 
singleuser. 

Sord M5 £189.95 

Sord (UK) Ltd 01-930 4214 

20k Z80A Faic, Basic-1, Basic-G 





List of Abbreviations 

A Assembler 

BT Benchtested 

C Cassette 

E Extensive 

G/C Graphics card M/A Macroassembler 

H Hardware N/A Not available 

H/D Harddisk N/P Numeric pad 

1 Introductory O/S Operating system 

s/w Software 

S/P Serial port 

T/E Text editor 

TBA To be announced 


F/D Floppy disk 

Int Interface p/p Parallel port 

U 

utility 
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t garvEoB BigS 

Sanyo MBC 55 Series ..from £699 

128k • MS-DOS • 160k drives 

Sanyo MBC 1150 £1695 

64k • CP/M • Dual disc drives 320k 

Apricot .from £1495 

256k RAM • 315k drives 

Epson HX20.£411 

Epson QXIO normally SSSM 

tocludes printer and now £1999 

Peachtree software 


OSBO RNE SPECIAL OFFER 



£945 

52 Column double density. £1145 

80 Column double density. £1695 

Executive. , ■ 

NOW AVAILABLE Double side disc 

FREE Peachtree accounts package 

worth £375 or Personal Pearl ^edi 

worth £190 with every Osborne pur 
Offer available w hile stocks la st 

On site'Staa ‘f 3eS, UK d “ler 

Serv ^cing and support. 

Fraser Associates Ltd. 

1 Bristle Hill, Buckingham. Bucks 
aeepcw ■ — 1EZ (028 °) 816087 




AITKEN ASSOCIATES 


SERVICE BASED 
INDUSTRY 

We have a fully integrated accounting 
system specifically designed for your 
current and future requirements. 

The Package includes sales, purchase 
and nominal ledgers with optional 
budget control available on most 
computers supporting CP/M or MS/ 
DOS operating systems. 


RING 0372 378694 FOR DETAILS 


DEALER ENQUIRIES 
WELCOME 

Aitken Associates 
28 Waterfields 
Leatherhead 
Surrey 


Do you own or use two or more computers with incom¬ 
patible disk formats? Then you need our universal 


FILE MOVER 


This easy-to-use file transfer program enables you to transfer 
any type of files - including .COM-, .CMD- and .EXE-types of 
files - from one computer to another by means of a serial link - 
even if they use different operating systems! A special protocol 
with checksums and automatic retransmission ensures error-free 
file transfers. 

Available for CP/M, CP/M-86 and MS-DOS (PC-DOS). 

Prices: For CP/M : £49.95 

For CP/M-86 or PC-DOS (MS-DOS) : £ 69.95 

For any two o/s’s : £ 99.95 

We also offer the following easy-to-use and well-documented 
utilities: 

* XSUB for CP/M-86 

* DiSK UTILITY PACKAGE for CP/M (2.2) 

Includes disk dump and patch, disk test, dupli¬ 
cation and various file recovery utilities. 

«The file recovery aid alone makes it worth the 
price». «— very well -designed and friendly 
human interfaces** (Microsystems). 

•* TERMINAL for CP/M, CP/M-86 and PC-DOS 
(MS-DOS) 

converts your microcomputer into a powerful termi¬ 
nal. Includes ASCII file upload and download facilities. 

Disk Formats available: 8" ss/sd, IBM-PC/XT, DEC Rainbow 100, 
Osborne, Zenith hard and soft sector, Superbrain (JR), 

DEC-VT 180 (DD), Tl Professional (DD), Kaypro II, Access ss/dd, 
NEC PC-8001 A, XEROX 820 (SD), Xerox 820-11 (DD), TRS-80, 

Mod I (Omikron (CP/M), TRS-80, Mod 3 (MM/CPM), 

Morrow Micro Decision. 

Include £ 5 per order for handling and shipping. Specify 
computer, disk format and o/s. 

VISA accepted. 


£ 39.95 
£ 79.95 


£ 99.95 


elektfokon/ult «•/ 

I P.O.BOX 846, N-3001 DRAMMEN, NORWAY 




Tel: *(47) 3 83 15 00 



































































Readers will be pleased to know that, due to our clever layout ideas, the 


Transaction File is up-to-date and waiting cut down Considerably. Ads are 


>/ £2.50 Please don’t specify 


issues as we can t oblige. Ads cannot 


■epeated unless separate fc 


sent in. We will only accept entries from non-commercial readers. Thank 


Tou Jor cooperating. 


• Appleperiphcralcards: 16k RAM 
card £25. Snap Shot £35. speech 
svntbesisearo£3<Hmo. Write Bob 
Wong. School House. Chapel Close. 
Oakham. Lews. LE15 6QG or Tel: 
(0572)3695. 

•Genie 1.48k With sound, lower 
case, integral cassette Jotsot’softw are 
Inc Accel ^compiler. Editor 
Asse mhter. Space I nvade rs. Chess. 
and hooks. Specially made carrying 
ease,£290ono. Tel: Potters Bar 
4559K. 

•Mierolinc HOprinter— friction 
traction, roll paper, poundsign. 
Recently overhauled, spare ribbons. 
manua!.*£160ono. Brandes. 46 Field 
Wav.Chalfont St Peter. Tel: Gerrards 
Cross (0753) 882982. 

• BBC mode I "B‘\ Unused, under 
guarantee. inoriginal box. Complete 
with all leads, manuals, and books. 

(Latestoperatingsvstem) Sellingfor 
050. Please Tel: Jonathan on01-892 
0646 (day or eves). 

• $!<10 boards.64k UynamicRAM 


Fortran. M/Cloader, Utilities, 
wordpros. editor assembler, 
disassembler, stock control, music 
editoretc. + 200programs£85. May 
spl it Cyan. 8 St an ley Terr ace, 
Fishergatc Hill. Preston PR18JE 
•VTC20 -f C2N cassette unit.8k 
RAM pack. ROM software. Jelly 
Monsters. Star Battle. Cassette 
software Andes Attack. Lazerzone, 
Moons of Jupiter. Gold Rush, VIC. 
Pan ic. N i gh t (' ra wler. V ic M en. 
Cornple te £ 150. Tel: 01 -5041474. 
Drake. 

•TSR-80 model 1, level II. 48k. 
Expansion kit,Tandy cassette 
recorder monitor, cassette WP 
program All as new, £200. Te I: 
Combe Down (0225)832156. 
•TRS-80andexpansion interface 
48k. 4* 2 disc drives, £700. Including 
DOS (4 disc) instruction course, green 
screen£70. MX80 printer, with Ajedtt 
and Scripsit £400. Tel: 
Richards,(04S2) 843303 after 8pm. 

• HP85A. 32k RAM portable with 


£150. IDSdfik controller £160. VB4 
memory mapped 80 col VDU£110. 
Tuscan main board. complete. 
professionally butlt 1170. Allono. 
Wood. Rugby 69447 (eves) 
•Newhram AD Hant.trex 9 in green 
screen monitor andSharp cassette 
recorder + prtmercable. Manuals 
and some software. All a&new. 1350 
ono Tel: Bristol (0272) 7431 \\M 

• U K101.8k, Demon. cased, fan. 

£80. Prefer buver collects. Tel: 

Witney (0993)4890eves. 

• British microM!M1802G twin 350k 
disk drive computer system. 
Dedicated Wordstar keys. Ideal word 
processor, usesall CPM software. 
Includes Philips AmberMonitor. Tel: 
Slee.0i-9431137. 

• Apple II 48k with two disk drives, 
sw it ehable 3 -2/3*3 cont roller, 16k 
language card. 80-column card, 
colour card and software £800ono. 
Tel: Basildon (0268) 21930. 

• Acorn Atom 12k+12k + floating 
point. PSU 4 cassette player + 


House. Queens Walk. Ealing W5. 

• Apple software. Masses available. 
over 50 areade/adventure games. 
business Visicalc, Last One. Formal 
X (). many more. utilities best. PLE. 

S A.E details: Paul White, 19Sunset 
House. Wessiters. Seaton. Devon. 

• Apple IK. 48k with disc drive and 
con t rol le r, A L F. colour. a nd clock 
cards. I .arge quantity of software 
including Pascal, spreadsheet etc. 

W i t h m an uals. £85() on o. Te1: (0734) 
760421 X365(day). 

•TRS-80MKI .Level248kwith 
expansion interface anddiscdrive. 
Also tape recorder and programmes 
£500 to clear (collect or add carriage ). 
Tel: Worthing202693. ask for Ken 
Wiber. 

•Commodore PET 32k RAM (4032) 
professional keyboard, cassette drive, 
soundbox. software. books. Hardly 
used. Will consider genuine, 
reasonable offers. Tel: 01-3600495. 

• Sharp MZ-80K 48k RAM, £300. 
software. 6 Basics, Forth. Pascal, 


manuals. Also Atom Magic book and 
Programming The 6502 AH leads 
included + printer interface, Good 
condition.£195.1 el; Madden, 

, Hornchurch47899. Hi 

• TSR-80 model J. level 11.48k. 
Expansion kit, Tandy cassette 
recorder monitor, cassette WP 
program. Allas new. £200. Tel: 
Combe I >own(0225) 832156 

• TRS-80and expansion interface 
48k. -r 2 disc drives. £700. Including 
lK)St4 disc) instruction course. grec n 
screen£70. MX80primer. with Ajedit 
and Scripsit £400 Tel: 
Richards.(0482) 843303 after8pm. 
•HP85A. 32k RAM portable with 
integral VDU. printer and high speed 
cassette. I/O ROM and IEEE 488 
module. Worth over £2000, will 
accept £975 ono. Tel: Tim. 01 *240 
0085 (da v),01-769519l(evcs). 
•TRS-80 + 32k. Interface + monitor 
-f 3 disk drives + software, £950ono. 
All as new. must sell quickly. Write to 
Dave Milburn. 8 Queens Walk 


TRANSACTION FILE 


IN STORE 

--- 

jj Machine & Price 

Main Distributor 

Hardware Software 

Miscellaneous 

Sord M23 MK V £2850 

Asabove 

128k RAM, Z80A2x 1M 8-F/D (80x 25) Many languages 
2RS232Cp/p 

Optional SB-80 Optional SGL 
graphics 

Sord M23P £1800 

Asabove 

128kRAM: Z80A Liquid Crystal Display Many languages 

(80 x 8) Dual m icro F/D (290k) 2RS232C 
p/p 

Optional SB- 80 Optional SGL 

graphics 

Sord M343 MK V 

Asabove 

256k-768kRAM,8086128 x 64, Many languages 

Full Hi-res graphics. SGL Language. 

Datacommsfeature. 

£6100 


4RS232C ports p/p 2 x 1.2Mb 8 FD 

swrrps/09£5iio 

Asabove 

64-768kRAM,6809,2.5Mb FD, 80Mb Many languages&s/w 
HD, tape streamer packages 

Expandto12users, modem link. 

SWTPS+C7260 

Asabove 

256k-1MbRAM,6809,20Mb 220Mb O/S Uniflex, AS, S/09 

Expand 24 users, modem link. 

TAAIphatronic£1895 

Triumph AdlerOI-2501717 64kRAM, 8085A, dual SW' FD (1Mb), CP/M, Basic, etc 

HD (5Mb) (P4) 12", 24 x 80, s/p, p/p 

P2, P3 link to Micromite LAN, option 
of8088onP3,P4. 

TA Alphatronic P30, 

P40C2495 

Asabove 

64-128kRAM, 8085A/8088, dual 5V 4 " FD CP/M,Basic etc 

(1Mb), HD (5Mb) P40,24 x 80, p/p, s/p 

P30 links to Micromite LAN, (up to 
340Mb HD). 

TRS80100 Portable 

£499-649 

Tandy 01-8361327/0599 

80C85, CMOS, 8 x 40,8-32k RAM, p/p, 5 ROM Based progs 

RS232C 

Liquid crystal display. 

TRS 804£749-£1499 

(3 models) 

Asabove 

C based 16-64k RAM, 2/1 disk 64 128k, O/Ss, Advanced Microsoft 

5V 4 dd 184k,disk-advanced Z80A Basic 

TRS 8012 £2399-£2999 

Asabove 

Z80A, 80kRAM, 1/2 double sided dd 8 " Interpretive Basic 4- others 
slim linefloppies(1.25Mb), 80/40x24, 

RS232Cx2, p/p 

TS100 Multi-user 
£2300 

Transam Microsystems 
Ltd 01-404 4554 

64kcardframe, Z80Aboard, dual 5V 4 ", CP/M single user, MP/M 
790k FD, 2x s/p multi-user, 7 languages 

HD available, Ccardupto4FD,upto 8 
usersMP/M. 

Tuscan CP/M System 
from £1699 

Asabove ^ 

60kRAM,Z80A,Dual5 FD(190k each), CP/M + 7 languages 
p/p. Dual RS232,8x 24, SI 00 BUS 

Many options. 

Wilcox 1000 

Wilcox comp's (0978-83) 
4866 

Zilog Z80,32 64k, 2 8 ds, dd flexible Wilcox multi-tasking 

diskdrives(2.4Mb),4xRS232C Multi-userO/S 

1 x HD (40Mb) maybe connected to 
system. Options available. 

Wilcox 2000 

Asabove 

8-bit6502,30-512k RAM,2x S%" 40systems, MBasic CBasic, Z80A or 8080 used under s/wcontrol 

double sided dd (320k each), or 1 of CisCobol,C for applications programs, 

above and HD (5/10Mb), p/p, RS232, 

80/132x24 

Windrush6809 

£2418-£S803 

WindrushMicro Systems 
(0692)405189 

56k, non voiatileCMOS RAM, 6809, Much software 

DMA HD controllers, 2 x s/p, 2 x pp 

Designed ad development system for 
industrial control/comp station for 
commercial OEMS. 

Zenith ZF120-22 £590 

Zenith Data Systems 

0452 29451 

224k RAM, 8-& 16-bit processor^ x CP/M, ZDOS ZBasic 

320k FD, 2 x RS232, p/p 

lOMbHDavailableand multi-user 
system. 

Zenith ZF120-22 £2590 

Asabove 

192k RAM, 8- and 16-bit processor, 2 x As above 

320k FD, 2 x RS232, p/pcolour optional 

As above 

ZX81 £39-£95 

Sinclair (0276) 685 311 

1 -16k RAM, Z80A, C int, TV, full Basic 8k ROM 

keyboard 44 pin expansion port 

Advanced chip design, printer 
available. 

ZX Spectrum £95-£129 

Asabove 

16-48 k RAM, Z80A, 16k ROM, TV, C. Basic 

Option- 32k RAM, RS232, Microdrive 
disks. 


List of Abbreviations 

A Assembler 

BT Benchtested 

C Cassette 

E Extensive 

F/D Floppy disk 

G/C Graphics card M/A Macroassembler |%/w Software 

H Hardware N/A Not available S/P Serial port 

H/D Hard di$j||^^r N/P Numeric pad T/E I ext editor 

1 Introductory O/S Operating system TB A To be announced 

Int Interface p/p Parallel port U Utility 

1— _1 



















PC W 367 






































































THREE EXCITING NEW GAMES 


IN THESERIES FOR 

FROM smuum 


micno ware 





[Please send me the following Software 



jl enclose Cheque/P.0. for £ 

_ inc. P + P U.K. only. 


iTo: Name _ 



• Address 




Post Code 


• Also available from good computer dealers and bookshops nationwide, pcwij 






64 


Not just a game... an Experience! 

IT HAS IT ALL!..EXCITEMENT.. 
HUMOUR.. STRATEGY 

Jumpin’ Jack leaps into a totally 
new look for the 64 created by 

Three Dimensional Graphics 
giving Full Perspective to the 

game... PLUS... hosts of features 
never seen before! 

Submerging Turtles - Snakes - 
Crocodiles - Otters - Lady Frog 
— Dragonfly!!! 

It’s Fun *** 

ITS FROGRIFFIC *** 

Program No. LW02 £8.95 

1 Ur »«?0 HUH mo 


64 

We promise you won’t be able to 
turn it off! It’s a real skill tester and 
loads of fun to play! 

Play with the Keyboard or Joystick. 
Choose your own operating keys 
with our User Definable System. 
Compete with an opponent by 
selecting Two Player Mode... 
Great graphics, super sound 
effects in the Livewire tradition 
including a selectable Melody Mode 
where the tune is available at the 
touch of a key and Melody On is 
indicated by a quaver graphic. 

Program No. LW04 £8.95 


,KE THE MOST OF YOUR 

slveZA e GAMES WITH 
THE NEW ALL BRiT'SH 
PRO ACE 


£12.95 


• Complete with TWO YEAR 
WARRANTY. 

• Fits snugly into either hand. 

• Robust purpose designed 
switches. 

• Instant action — left or right fire 
button. 

• Centre fire button. 

• Non scratch grip pads. 


ibmib 




nrucnowARE 

198 Deansgate, Manchester M3 3NE. 


NEVER BEFORE HAS A 
COMPUTER GAME LOOKED 
SO EXCITING... 

...FELT AND PLAYED SO 
EXCITING... 


Watch astonished as the Triad 
hurl themselves towards your 
craft in a remorseless battle 
against your intrusion. 

Feel the heat blast of their anti¬ 
matter fields. 

Your pulse laser will have to 
turn white hot before this 
encounter is over... 

Featuring:- 

A new DIMENSION... 

Into the realm of TOTAL 

PERSPECTIVE 

GRAPHICS... 

Program No. LW03 £8.95 


Clip the coupon below and return to Sumlock Microware Dept. PCG- 
198 Deansgate, Manchester M3 3NE. 

or Telephone: 061 -834 4233 







































TRANSACTION FILE 


integral VDU. printer and h igh speed 
cassette. I/O ROM and IEEE 488 
module. Worth over£2000. will 
accept£975ono Tel: Tim,01 -240 
0085(day), (H-769519! (eves). 
•TRS-80 4* 32k. Interface + monitor 
+ 3 diskdrives + software, £950ono. 
AHasnew. must sell quickly. Write to 
Dave Miiburn. 8 QucensWalk 
House. Oucens Walk. Ealing W5 

• Apple software M asses available. 
o ver 50 a rcadc' ad v e n t ure games. 
business Visicalc. Last One, Format 
80, many more, utilities best, PLE. 

S. A.E. details: Paul White. !9Sunset 
House, Wessiters. Seaton. Devon. 

• Apple 11+ 48kwithdiscdriveand 
controller. ALF.colour.andclock ■ 
cards. Large quantity of software 
including Pascal. spreadsheet etc 
With manuals. £850ono.Tel: (0734) 
76042! X365(day). 

•TRS-80MKI. Level248k with 
expan si on interface anddisc drive. 
Also tape recorder and programmes 
£500 to clear (collect or addcarri age). 
Tel: Worthing202693, ask for Ken 
Wiber. 

•Commodore PET 32k RAM (4032) 
professional keyboard, cassct t e drive, 
soundbox.software.books. Hardly 
used. Will consider genuine. 
reasonable offers. Tel: 01-3600495. 
•Sharp MZ-80K 48k RAM. £300. 
software. 6 Basics. Forth. Pascal. 
Fortran. M/C loader. Utilities, 
wordpros, editor assembler, 
disassembler. stock control. music 
editoretc. + 200 programs £85. May 
split Cyan. 8 Stanley Terrace. 
Fishergate Hill. Preston PR! 8JE. 

• VTC 20 + C2N cassette unit. 8k 
RAM pack. ROM software. Jelly 
Monsters. Star Battle. Cassette 
software Andes Attack. Lazerzone. 
Moonsof Jupiter. Gold Rush* VIC. 
Panic,Nieht Craw ler. Vic Men. 
Complete£150. Tel: 01-50#474. 
Drake. 

• Apple peripheral cards: 16k RAM 
card £25. Snapshot £35, speech 
synthesis caroOt) ono. Write Bob 
Wong. School House.Chapel Close. 
Oakham. Lcics. LEl56QGorTel: 
(0572)3695 

•Genie1.48k. Withsoua^l,lower 
case, integral cassette. lots#! software 
inc Accel 3 compiler. Editor 
Assembler * Space Invaders. Chess, 
and books. Specially made carrying 
case, £290ono. Te I: Pot ters Bar 
45598. 

• Microline 80printer - friction 
traction, roll paper. pound sign. 
Recently overhauled, spare ribbons, 
manual.£160ono. Brandes.46Field 
Way.ChalfontSt Peter Tel:Gerrards 
Cross (0753) 882982. 

• B BC mode I “ B . U n used. u n dc i 
guarantee, in original box. Complete 
with all leads, manuals, and books. 
(Latest operatingsystem). Selling for 
£350. Please Tel: Jonathanon 01 -892 
0646(day or eves). 

• S100 boards. 64k dynamic RAM 
£150 IDS disc controller £160. VB4 
memory mapped80col VDU £ i 10. 
Tuscan main board. complete. 
professionally built £ 170. All ono. 
Wood. R ugbv 69447 (eves). 

• Newbrain A D Hantarex 9 in green 
screen monitor and Sharpcassettc 
recorder + printer cable. Manuals 


and some software. All as new. £350 
ono. Tel: Bristol (0272) 743111. 

• UK 101.8k. Demon. cased, fan. 

£80. Prefer buver collects. Tel: 

Witney (099314890 eves. 

• British micro MIM1802G twin 3S0k 
diskdrive computer System 
Dedicated Wordstar keys. Ideal word 
processor, uses all CPM software. 
includes Philips AmberMonitor. Tel: 
Slee. 01-943 1137. 

• Apple II 48k w ith two diskdriv es, 
switch able 3 • 2/3 -3 corn roller. 16k 
language card. 80-column card, 
colour card and software £800oftp, 
Tel: Basildon(0268)21930. 

• Acorn Atom 12k+ 12k + floating 
point. PSU + cassette player + 
manuals. Also Atom Magic book and 
ProgrammingThe6502. All leads 
included + printer interface. Good 
condition,£195. Tel: Madden. 
Hornchurch 47899. 

• VIG20 + 3k RAM + Invaders 
games cartridge, II00 ono. Tel: 
01-7859414 

• Sinclair SPECTRUM 48k. Still 
boxed, guaranteed. + Kempston 
Joystick. 5 adventures, 7 arcade 
games, Chessand much more. Allas 
new. Cost £300, sell only £ 125* Tel: 
Adam Esher(78)65449. 

• VIDEO GENJE6kRAM. 12k 
ROM. Built in sound and VU meter. 
£200’s worth of software as well as 
books/manuals. Genuine reason for 
sale. Only£150. Tel: Morpeth (0670) 
514615. 

•Wanted Hewlett Packard HP85 A 
computer HP1B interface ROMsetc. 
Tel: Terry Maidenhead (0628) 26412. 
•VIDEOGENIE 16k with built in 
tape recorder, togetherwith many 
programs. Ideal for homeor business 
use. Tel: Glasgow (041)94286l6after 
4pm. Only £1(5). 

• Adler ALPHATRONICPZ/, daisy 
wheel printer, wordprocessing 
Software, manuals. Training given. 
Service agreement available. First 

cl ass business system. Absolute 
bargain £1,650. David RobsonTcl: 
01-4581822 (24hr answ eringservicc). 

• VIDEOGENIEwithhi-res 

gr aphics board, Kaga BWmonitor. 
cassette recorder, 3 C60 cassettes. 
programsetc. Various books on 
machine cqdeetc£325,ono. Tel: Mr 
Stephenson (Findhorn) 03093 2580. 

• COMMODORE 64,4022P printer. 
Inter»E8linterface.4monthsold + 
3040CBM dual disc drives, # 
manuals, leads and extras . Superb 
bargain, £1,150 ono. Tel: Josh 01-229 
9693 eve. 

• SHARP MZ80A; + MZ80B 
programsinc. Spirograph. Jintor, 
Puck-man,education. name & 
address datfi|etc. £3. Tel: 01-588 8216 
for list. 

• APPLE II48k Europlus. BMC 
monitor. Epsom MX80 disc drives 
£900. Also offers for VisiCalc. 
Vi&iTrend/Plot, Easy writer. Videx. 
Cocolcard. complete tabsyaccounts 
system, 16k card Vitopia graphics 
tablet. DET Bromley. Tel: 0134 
866372. 

• NASCOM 3.48k. Zeap. Nasdis. 
Debugin ROM. Extended Basic. 
Pascalon tape. Other software and 
manuals. Offers Please, Tel: 01 -340 
7479 after 5pm. 


•OSBORNE I, portable. Dual 
floppies, (2x 100k), 64k RAM. 
integral screen. CP/M, Wordstar. 
Mailmerse, Supercalc, Basic, 
included. Hardly used. £1,000inc!box 
diskettes. Tel: 04865 3406 (Surrey). 
•Sharp PC-1211 pocket computer, + 
printer. Mint condition, hardly used. 
Complete with manuals, leads etc. 
£90.ono.Tei: 0532 664443 (Leeds) 
davor night. 

• SharpMZ-80K48k Basic, Toolkit, 
Forth. Fortran, Pascal, M/Code 
languages, including books, manuals, 
etc. £40, software. Boxed as new. Cost 
£610 + . Bargainatonly£360ono. Tel: 
David (Kirkham)682059. 

• Epson TK80B dot matrix, 80 
column printer. lSOcpl tractor feed 
only,centronics compatible. Brand 
new,boxed, never used Documents 
included. Price £215 ono. Tel: (0753) 
651904. 

•APPLE II + 48k Disk drive. green 
screen monitor, some software, £600. 
Tel: 01-8595963Chriv 

• SharpMZ80K. SOkRAM. 

4-Basics. Forth. 2-Assemblers. 

Dis-Assembler. M Code,many 
games, manuals, monitor* + Basic 
listings, books,magazines, usernotes. 
Quantum hi-res. EX. cond. 
dustcover. Cost £800+ accept £450 
ono. Tel:(0l)8891090after7pm. 

• A PPLE software-dBase 11. Cobo!, 
£139,each. Wordstar, Supercalc. Last 
Otic. Multiplan. £95 each. 
Applewriter2. Visicalc. Logo. 
Spellstar. Mai I merge £45 each 
Utilities, games, sac list. J. Davey.44 
Hazelmere Road. Stevenage. Herts. 

• Loan of copy of Ashton-Tate 
DBSII and documentation to run on 
Apple. Wanted for food allergy 
rescarchproiect. Please contact: D. 
Edw atdsft 11) Chester College of 

H .E.,Chcv nev Road. ChesterCH 1 
4BJ. 

• Acoustic coupler mimmodem 3001 
complete with manual - cables. 
Offers£100+. 2suitable VDUsalso 
available Tel: 01 -94b2928evefor 
details. 

• Newbury VDU 3 page editing 
memory. Manx pi * crammable 
options. R$232linc + printer ports. 
Serial/Paralle!printer interfaces. 
Modem cables + manual . Offers 
£250+. Suitable acoustic coupler 
available. Tel: 0l-946292&c\c. 

• Wanted Sharp MZ-80BSOftware. 
CP/MOP-system. Wordstar. 
Database, accounts + spreadsheet 
svstems. All secondhand . Tel: 01-421 
2204. 

•NASCOM 1 CPU board, complete 
wit h IC sockets resistors capacitors 
and diodes . Already soldered 
requiresonly ICs. Tofinish also with 
constructionmanual£45 Tel: 
Romford 40921. 

• SharpMZ80K48k Integral 
monitor, cassette. reset switch, 4MHz 
upgrade. Basic. Pascal. Assembler. 
Commander.software Original 
packing, all leads Readytorunfor 
only £275. Tel: Samon 0207 542366. 
•Tandx TRS80Level216k 
Expansion interface. Microplus disk 
drive. monitor. Excellent condition. 
Lotsofgames,books. magazines, 
utilities, etc. £450. Tel: (09|ig) 366111 
ext 2218. After 5pm use (0908 j 


510308. 

• BBC B programs: - Cricket 
Simulation, French(educational)and 
Search For The Jewels, (an adventure 
on 100k disc only). All tapes—£6.50. 
100k discs—£7.95, from S. Grist, 127 
WaxwellLane, Pinner. Middx. 

• Floppy disk drives8in Siemens 
SSDD£180. DRE DSDD1200. Bin 
Winchester 18MB £350. IBM 
Golfball printer £65.80column VD U 
+ keyboard £150. Tel: Snodland 
241451 or Basingstoke 25857. 

• Gemini multiooard CPU, I VC 64k 
RAM. Gemzap£350. Also full 
Nascom system. Must go. Tel: for 
details Wensleydale 23459. 

•TEC 10/40 daisywheel printer. 
Wordprocessingquality, RRP 

£1,400+. Unused, £900ono. Phoenix 
Hi-Res green screen monitor. 
Virtually new ,£60. Exchange both for 
Sharp MZ8GB/APPLE with disks. 

Tel: (0268)285406. 
•VIDEOGENIE. EG3GG316k. 
Complete with cassette recorder, 
joystick, sound. and lower case. All 
manuals leads and 130programs are 
included. £155ono. Tel: (Ware)4186. 

• Ha/eltine 1200. VDU24X8G 
screen. Upper and lower case. 
Complete with cables + manual. 
Suitable acousticcoupler also 
available. Offers?Tel: 01-9462928. 
«ve for details. 

•Hewlett Packard HP87Apersonal 
computer. 32KB. HPIB, manuals 
£1 300ono. Tel: Kim on Egham 
(0784) 38441 (da v) 01-673 3584 (eve). 

• Atari 800(48k). Boxed, diskdrive, 
cassctterecorde r. DOS 11. Macro 
Assembler, Disassembler. Forth. 
Basic, controllers. books and 
magazines, software including Star 
Raidersand Submarine Commander 
£575.Tel: Marlow (06284)6136. 

• VIC-20. + cassette recorder - 16k 
R AM. with £40 arcade gamesoftware 
+ joystick + programmer s reference 
guide. Mint condition, original 
packing. + plug! £140secures. Tel: 
01-2901726(Bromlev). 

• SHARP MZ-80K 48k RAM 
Inbuilt screen + cassette. MZ-80I Q 
interface unit. MZ-80FD floppy disc 
unit 280k bytes. In terface unit and 
floppy disc unit and printer unused 
£1,299 Tel: (0902)752^9257321. 

• APPLE II Europlus80k 
Centronics, language & color cards. 
Apple monitor III + stand. Apple 
disk drivel! + disks. TV interface. All 
leads & manuals £800. Tel: 
Torrington2979. 

• SharpMZ-8dK48k RAM. Basic 
and Extended Basic. Supercopy, 
Frogger, Asteroids, andother games: 
complete with manuals and 
dustcover. Excellent condition. £310 
ono. TeLTrow bridge (Wilts) bl 144 
after 5pm. 

• PET4032.32k. As new. 12in green 
screen.£350. ATARI 400/800 
cartridges—-12bcst sellers for£195. 
VIC-20 16 k RAftL(Commodore). 
£25. Tel: 0384827739utter6. 

•4032 PET and cassette, w ith | 
Extramon (Super Toolkit), ROM 
wordprocessor. reset key, programs 
mcluaeSpace Invaders, Super 
Glooper,Chess£425ono. Quick sale. 
Tel Milverton400651 after6. 

• DECwriter LA34. Heavydutv dot 


matrix desk top KSR printer terminal, 
10-30cps, l(M6.5cpi, RS232 
interface; £180. A Iso 9in B/Wmonitor 
£20. Both ingoodworkingcondition. 
Tel: eve01-9080501. 

• ATOM 12k + power pack and 
manual £120. GP80 printer £100.16k 
RAMforZXfil and unused printer 
and ZX80 (converted to ZX81) all for 
£50. Tel: Dorking (Surrey) 730005. 

• APPLE 1148k+ 2 disk drives. 

(DOS 3.3), Epsom printer interface, 
Colour, Paddles, alt manuals, books, 
etc +over£300software£575,for 
quick sale. Tel: Chorley wood 2680 

(260-2680 from London). 

• A PPLE II Europlus, Twin disk 
drive, green monitor, Apple si lentype 
printer. Joystick, Software £700ono. 
Tel: Horndean0705 594871 (after 
6pnt). Will deliver if necessary. 
•SharpMZ-80K.48k RAMand 
Epson FT8G/III printer, + software 
including word processor. Accept 
offers around £600. Tel: (0782) 

643843 after 6pm. 

• ATARI 400.16k. Basic language + 
manuals, tape recorder, joystick. 
Invitation To Programing + Graph-it 
cassettes and two games program 
books. Sell the lot £200. Tel:Ken 
Williams. Worcester 620715 or 
(Birmingham021-5509011). 

• A PPLE IIEuroplus. 64k. Dos3.3, 
diskdrive. Sony colour TV/monitor, 
colour card. Digitek language card, * 
RFmodulator Basic. Pascal. 

Fortran, software: toolkit, latest 
games, paddles, manuals. Boxed 
£1,000ono. Tel: Byflcet41045. 
•TRS-80Model 1 Level2. Green 
monitorandcassettcdeck, large 
quantityof software and books. Good 
value at £200. Tel: 01-6601893eveand 
weekends. 

• DRAGON32.5momhsold 
Induding;box, leads, manual, books, 
joystictit,«ames; including Defender. 
Pacman. Storm pimania, Ring Of 
Darkness and many more. £ 190. Tel: 
01-4401291 after 4 

• TRSSOModcH Level II. VDU, 
cassette, in original boxes with over 
£100software. Best over£200. Tel: 
Eastbourne(0323)52821 or 58609 

• Wanted Hard Disc compatible with 
Commodore Also printer buffer. 

Tel: (0323)639043 business hours. 

• SORCERER 56k. Epson 
MX80FT/2 printer. Zenith monitor! | 
various programs,|nduding word 
processor £400. TetiBarrv Kafka 

01-4550310(work)01-44i 5866 
(home i 

•SHARPMZ80K,48k with Basie 
manual. cassettesincludingSgace 
Invaders. The Valley. HomeBtadget 
and many others. Excellent condition 
£250. Mr White. 13 Lismore Court 5 
GlenrothesScotland. Tel: (0592) 
741254. 

• DRAGON32.5monthsold. 
original poking, manual, cassette 
recorder, joysticks, large amount of 
software. cables. light pen. As new. 
For quick s a 1 e £250 ono. Te 1: (661) 
7170Sutton Surrey. 

•APPLE II Europlus. 48k with disk 
drive and controller. + software 
including Wizardry. Applewortdand 
Dos Toolkit. (Dos 3 d £600ono. 
Including manuals and magazines. 

’ mes)56708(eve). 


Tel:Stamford(Li 


TRANSACTION FILE ADVERTISEMENT FORM 


All Transaction File ads must be submitted by readers on this form or a photo-copy of this form. Maximum 30 words. Print one word 
per box, very clearly. Name* address and/or telephone number must be included in the 30 words. All ads must be accompanied by a 
flat fee of £2.50. Make cheques or POs payable to Personal Computer World. Ads accepted from private readers only. Ads cannot be 
repeated (unless sent in on another form) and we cannot guarantee to print an ad in any specific issue. Please help our typesetter to 
help you by printing your ad very clearly. Send form to: Transaction File PCW, 62 Oxford Street, London W1A 2HG. 

Please find enclosed my cheque/PO for £2.50 for the following Transaction File ad. 


kmmmm 
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FINANCIAL TIMES 

PUILISHtD IN LONDON AND MANKfUKT 


FT launches program 
for financial modelling 


FINANCIAL TIMES REPORTER 

THE FINANCIAL TIMES 
its first move into pj 
computer software 
launch yesterday of 
modelling program 
run on the more p 
sonal computers. 

The pro 
is a co-o 
Moneywisi 
independe 
company • 

The mo' 
diversifica 
business 
Last mon 
Corporate 
establishnr 
national 
Service, 
news 



Moneywise Software Ltd. 
226 Sheen Lane, London 
SW148LD. 01-878 8585 


Please send me your 
comprehensive colour brochure 
/ on FT. MONEYWISE. 

I/my company uses/is considering a 

_16 bit micro. 

We have/don’t have a financial modelling 
/ program (if you do, please state type): 


NAME 


COMPANY NAME 


FT. MONEYWISE / tftle 
runs on IBM PC, X company address 

IBM XT and Sirius / _ 

(monochrome only) / TEL. NO 


EXT. 


machines Z _Send to Moneywise Software Ltd, 226 Sheen Lane, London SW14 8LI). m doi [ 

FT. MONEYWISE is a venture of the Financial Times Business Enterprises Ltd. 
and Moneywise Software Ltd. MONEYWISE is a trademark of MONEYWISE SOFTWARE LTD. 

FT. MONEYWISE costs up to £495.00 + VAT recommended retail price. 


370 PCW 








































TRANSACTION FILE 


• Wanted documentation on Diablo 
Hvtypell.OEM (parallel) interface; 
sale or loan O.K. Tel: Dick Dixon on 
(0734) 876000days or (0734) 882108 
eve. 

• Acorn ATOM 16k RAM. Power 
supply leads, software, manual. 
magazines. In very good condition 
£110. or less. Tc I: John on 01 -997 3213 
after5 pm or weekends. 

• NEWBRAIN96k. Dual200kdiscs, 
CP/M, Hi-Rcs screen, software 
manual.spare New brain,cables, etc. 
Cost £1,600+, Bargain at £1.350. 
Wish to upgrade to 16-Bit. Tcl: 
Hastings (0424) 421072 dav. 
•COMMODORE64. Dams IEEE 
interface, BCExtended Basic, 
cassette + software. Also2031 disk 
drive (compatible), (will split). Cost 


new about £640. asking price £400 
ono.Tel: (Rhoosc) 710669. 

• TRS-80Modcl 1.48k. With 
expansion interface, lightpen, 
joystick, VDU, tape recorder, books, 
manuals. Loadsotsoftware. Oneyear 
old. Excellentcondition. worth £700, 
only £350. Tel: Consett 503044 eve. 

• SharpMZP80K48k. Basictapc + 
Sharp Pascal and Editor— Assembler 
with manuals. Dust cover and some 
games. Excellent condition. £30() 
ono.Tel: Hull (0482) 795486. After 
6pm weekdays. 

• Sharp MZ80K. 48k Joystick. Basic, 
Fortran. Machine Language,£150’s 
worth of games incl. Scramble, 
Pacman, Defender, Adventures, 
Chess.Othello,£350ono Tel: 
Manchester 603801 eveonly. 


•TRS-80.32R. Interface + monitor, 
+ 3 double density disk drives, + 
software incl. Vistcalc. Full Editor 
Assembler and Profile Database. 
£850ono. Allas new. Must sell 
quickly, write to Dave Milbum. 8 
Queens W'alk House. Queens Walk. 
Ealing. London, W5. 

• G ENIE EG3003,48k. lowe r case, 2 
speed clock, sound, joysticks, 
modified for scripset. Over £300 
worth of software including Editor, 
Assembler , Scripset, ZChcss. Pascal 
Highest offer secures. Tel: Colchester 
865260. 

•Osborne One Mark 11. Superb 
condition. with Wordstar 
wordprocessing. Supercalc 
spreadsheet, Microsoft Basic -4 


spi 

C/1 


<Basic + CPM. Complete w ith 


comprehensive manual, £795 ono. 

UK deliverv can be arranged. TeI: 
01-9044450. 

•Galaxy I, CP M2.2,including 
Wordstar, Comal compiler, 2 x 4lH)k 
disk drives, monitor, RS232 + 
parallel interfaces,£ l ,000. Tel: (0442) 
47748 days. (0442) 43635 eve. 

• APPLE soft ware— 
Wordstar/Mailmerge. dBascII, 

Cobol, Last One. Format 80. 
Applewriter II. Visi-Calc, Visi-Dcx. 
Fortran. Super-Calc, Goodspell, 
many utilities + over 100games, sac- 
full list. J. Davey,44Hazelmere 
Road. Stevenage. Herts. 

• MICROTAN 65 + Tanex 4- PSUin 
19in rack + ASCII keyboard. All 
manuals, two pass assembler in 
Eprom,£125ono.Tel: (0734)24394 


(Reading) after 7pm weekdays. 
•OHIO Scientific C2-8P. 48k RAM 
2x8in floppies 500k. Basic + OS-65u. 
televideo920, VDLf with many 
facilities. £700ono. May sell 
separately. Tel: Northwich(0606) 
74767. 

•VIDEOGENIE. 48k, lowercase 


ng.with20tapes;£50 
—both together. £85. Pecketf. 
Farnborough'Iel: (0252)517498. 
•TRS-80Model l Level II. 16k 
micro, including B/W video monitor, 
tape recorder, power supply, over 
£ 160 worth of software, m anuals and 
books. Only £ 150 for quick sale. Tel: 
Harpcnden 61779 now! 


ACC NEWS 


Thismonth Rupert Steele reports on the ClubSpot800Editors Forum 
and the International Sinclair UserGroup. 



ClubSpot800 


Many thanks to all those who turned out 
to the ClubSpot 800 Editors Forum 

before Christmas, held in an old school 
building in a village cul-de-sac known 
as Park Street, near St. Albans. After the 
local Christmas tree seller had directed 
a large number of lost souls to the 
venue, the event was a great success. 
Almost all the amateur editors on 
Prestel, including George Foot of the 
Micronet Independent Users' Group 
(MIUG) were there, and everyone had a 
chance to discuss their favourite ideas. 

Theeventwasably organised by ACC 
ClubSpot manager Len Stuart, assisted 
by Vernon Quaintance. They discussed 
how to make your pages on Prestel 
easier to use by setting the routine right 
— the idea isthaton most pages, hitting 
0 sets you to the ClubSpot index, 9 takes 
you browsing around the database on 
topics similar to the current one, and 8 
will take you one level up the tree 
structure, they also showed how some 
colour combinations aren't legible 
when Prestel is displayed on a normal 
TV rather than a monitor, or when it's 
used with a black and white monitor. 

But what is ClubSpot, and what does 
the '800' mean? ClubSpot 800 is the 
amateur users' area on Prestel. It is part 
of the Micronet 800 database, on which 
clubs and interest groups can 'do their 
thing' and edit their own material. It 
includes news about the Amateur Club 
movement, an 'Art Gallery' of graphics 
set up by ACC creative guru David 
Annal, and much more. It starts at page 
8008, so to look at ClubSpot, find a 
Prestel set (there may be one in you 
public library) and type *8008*. 

For more information on how to edit 
your own material on Prestel for free 
(except for the phone bill), contact 
Andy Leeder, Church Farm, Stratton St 
Michael, Norwich NR15 2QB. For 
existing users who want info on 
the ClubSpot routing conventions or 
colour legibility, you should mail¬ 
box Vernon Quaintance (Systel: 


017646556) and he will tell you all about 
it. Finally, I should like to thank David 
Bolton for making the facilities avail¬ 
able to us for the Editors Forum. 

It's about time I reminded you of the 
ACC Clubs Database, and how to get on 
it. The ACC maintains a list of clubs 
around the country, which contains 
detaMs of any club that tells us of its 
existence, either through this column 
or at an exhibition. The list is published 
from time to time in PCW. To get details 
of your club on the list, write to me at the 
address below and I'll do the rest... If 
you write to me with information about 
your club, I'll also try to mention it in this 
column. 

As well as getting on the club list, a 
club can, for £6 (except for the larger 
national groups who pay more), be¬ 
come affiliated to the ACC. This entitles 
the club to take part in the running of 
the Association of Computer Clubs, 
through the meetings of the ACC 
Council. Council will meet on 25 Febru¬ 
ary in County Hall, London: ACC News 
will report on the events in a future 
issue of PCW. Individuals can also join 
Council, as non-voting members, for 
the sum of £2 per annum. For more 
information about either of these 
schemes, contact me. 

Club News 

This month's club news comes from 
parts of Britain other clubs don't reach. 

Shropshire now has two clubs. Mr 
Edward Collier, of 26 St John's Road, 
Ludlow, writes to tell me that he is 
secretary of the Ludlow and District 
Microcomputer Club. The club meets at 
7.30pm on the second Monday of each 
month at the Bishop Mascall Centre, 
Lower Galdeford, Ludlow, Shropshire. 

Mr E R Tibbetts, of 12 Trim pi ey Street, 
Ellesmere, Shropshire SY12 0AE writes 
to tell me that he wants to set up a local 
club. So if you're anywhere in the area 
and you wish to get involved with Mr T's 
venture, then drop him a line. 

Mrs M Warden, of 64 Nursery Road, 


Bloxwich, Walsall WS3 2DU, has set up 
the Bloxwich Computer Club. Mem¬ 
bership of the club is free, and you will 
have the use of machines belonging to 
the Frank F Harrison comprehensive 
school, Leamore Lane, Bloxwich. Mem¬ 
bership is small but growing, and the 
club welcomes visitors. For times of 
meetings, ring the community centre at 
the Frank F Harrison school on Blox¬ 
wich 400670. 

I have received a letter from the 
boondocks (the where . . .?). I am 
advised that Donald Shamash, of 
Underwood Farm, Ringford, Kirkcud¬ 
bright, Dumfries, is setting up a compu¬ 
ter club in this area. The club is 
described as 'local', although I think it 
covers a fairly large area. Try looking it 
up on a map . . . 

Staying Celtic, I visited Mr N J Butters, 
the chairman of the Beddau and District 
Computer Club. It'sa small club intend¬ 
ing to expand in the near future, and 
meets in the Beddau Community Cen¬ 
tre every Monday at 7pm. If you live 
within striking distance of Beddau then 
write to Mr Butters at 6 Lewis Street, 
Church Village, Pontypridd, Mid- 
Glamorgan, or ring him on Newtown 
Llantwit 206305. 

Mr Brian Sheldon, of the Lancaster 
and Morecambe Computer Club wrote 
to me too late, alas, for me to mention 
his open day on Saturday 29 October. 
Topical items need to reach me three 
months in advance to be in time for a 
mention, and you should indicate 
clearly that the note is topical, other¬ 
wise it may get lost in the rubble. 
Anyway, Mr Sheldon's address is 375 
Lancaster Road, Torrisholme, More¬ 
cambe, Lancs LA4 6LZ for more in¬ 
formation about the club. 

ZX81 & Spectrum owners 

Mr P Paton and Mr V Webber have 
written to me to announce the forma¬ 
tion of the International Sinclair User 
Group. The original ZX user club has 
been disbanded and this group has 
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Hon# com %£S7s !S 

■ SAVE OVER £500 tetPrice J 

* 

* , -The Pack contains:- 

* ■& Apple //e, 64K ☆ TV Modulator 

• ☆ Floppy Disk Drive ☆ £200-worth of 

• ☆ Disk Controller vouchers, etc 

gfr 

T v - all with 12-months guarantee - J 


(Hardware List Value: £1400) 

AU for £760.87. =£875 

Delivery £15 (within 25 miles of Croydon) 

LOW-PRICE PRINTERS & GAMB_ for Horn Pock Buyeri 

Pre-payment only. Allow 7-14 days for delivery 
and cheque clearance. Subject to availability. 

The Computer Bargain 
of the Year — from the 

‘Unnln floalov 10 Essex House, George St 

appie ueaier Croydon cro iph 

Of the Year seregion Telephone 01-656 8431 



************************** 
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ACC NEWS 


stepped in. It's not clear how the group 

between 9.30am and 9.30pm Monday 

8008) on Prestel, or see FIFO news 

isrun,buttheyhavesentmean 11 point 

to Saturday. 1 look forward to hearing 

magazine for details. 

set of aims and objectives, including 

how people get on with the Internation- 

For further information about the 

the formation of a software library and 

al Sinclair User Group. 

Association of Computer Clubs, write 

the dissemination of information 


to: 

among the membership. The address 

ACC Council 

Rupert Steele 

of ISUG (or does it use a different 

The ACC Council plans to meet in 

17 Lawrie Park Crescent 

acronym?) is 176 Todmorden Road, 

London on Saturday 25 February. If 

London 

Burnley, Lancs BB11 3EU; alternative- 

you'd like your club to be represented, 

SE26 6HH 

ly, you can ring the club on (0282) 53241 

ring me or look at ClubSpot 800 (page 

Tel: 01-778 6824 (evenings) 

——-—....1 

i 

BENCHMARKS 

_•_ 1 

A listing of the Benchmarks used when 

100 REMBenchmark4 

200 PRINT"E" 

evaluating micros is given below. An 
explanation can be found in the Decem¬ 

110 PRINT'S" 

120 K = 0 

210 END 

220 RETURN 

ber '83 issue. 

130 K=K + 1 



140 A=K/2*3+4—5 

100 REMBenchmark7 


150 K<1000THEN 130 

110 PRINT'S" 


160 PRINT*!" 

120 K=0 

100 REM Benchmark 1 

170 END 

130 DIMM(5) 

110 PRINT"S" 


140 K=K+1 

120 FOR K = 1 TO 1000 . 

100 REM Benchmark5 

150 A=K/2*3-f4—5 

130 NEXTK 

110 PRINT'S" 

160 GOSUB230 

140 PRINT'E" 

120 K=0 

170 FORL=1 T05 

150 END 

130 K=K+1 

180 M(L) = A 


140 A=K/2*3-f 4-5 

190NEXTL 

100 REM Benchmark2 

150 GOSUB190 

200 IFK<1000THEN 140 

110 PRINT'S" 

160 IFK<1000THEN 130 

210 PRINT"E" 

120 K = 0 

170 PRINT"E" 

220 END 

130 K = K+1 

180 END 

230 RETURN 

140 IFK<1000THEN 130 

190 RETURN 


150 PRINT'E" 


100 REMBenchmark8 

160 END 

100 REM Benchmark6 

110 PRINT'S" 


110 PRINT'S" 

120 K=0 

100 REM Benchmark3 

120 K=0 

130 K=K + 1 

110 PRINT'S" 

130 DIM M(5) 

140 A=102 

120 K=0 

140 K=K+1 

150 B = LOG(K) 

130 K-K+1 

150 A=K/2*3+4-5 

160 C = SIN(K) 

140 A=K/K*K+K-K 

160 GOSUB220 

170 IFK<1000THEN 130 

150 IFK< 1000THEN 130 

170 FORL=1 T05 

180 PRINT'!" 

160 PRINT'E" 

180 NEXTL 

190 END 

170 END 

190 IFK<1000THEN 140 



DIARY DATA AT 

. .—— . ..■—<— ....... P' .. 

Readers are strongly advised to check details with exhibition 


organisers before making arrangements to avoid wasted journeys due 

iiasSagliS 


to cancellations, printer's errors , etc. 


Londqn 

(Int Press Centre), Computer Seminar & Exbn. Contact: London Science Centre 01-839 4901. 

14-15 Feb 

London 

(Barbican), Information Technology & Office Automation Exbn & Conf. Contact: BED Exbns 

Ltd, 01-6471001. 

21-24 Feb 

London 

(Wembley Conf Centre),ComputerTradeShow.Contact: Reed Exbns,01-643 8040. 

13-15 March 

Chester 

(Northgate Arena), Computer &Business Equipment Show. Contact : Glendale Exbns, 
(0244)45031. 

13-15 March 

Glasgow 

(Albany Hotel, Holiday Inn &Anderston Centre), Scottish Comp Show. Contact: Clapp & Poliak 
Europe Ltd, 061-832 4242 

13-15 March 

Brighton 

(Met Exbn Hall), Computer Aided Design Conf &Exbn. Contact: Reed Exbns, 01-643 8040. 

3-5 April 

London 

(Cavendish Conf Centre), Computers For Builders Exbn. Contact :A4 Publications Ltd, 
(088385)2051. 

12 April 

Wilts 

(Dauntsey'sSchool, West Lavington, Devizes),Educational S/W Fair. Contact: Peter Harris, 
(038081)2289. 

2-3 March 
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If you feel there isn’t anything you don’t know 
about the DEC and DEC Compatible market we 
suggest you turn the page. 

However, should you want to get up to date with 
the latest equipment and innovations in this market, 
you shouldn’t miss the 1984 DEC User Show. 

It’s the only way that you can actually compare 
and discuss your needs, in detail, with the people who 
supply or manufacture the hardware, software and 
services. Areas which are vital to the profitability of 
your organisation. 

A vast range of distributors, dealers, software 
houses, systems integrators, retailers and OEM’s will 
be presenting the widest possible choice to the busy 
user. 

There will also be a conference organised by 
Arrick Wilkinson, Chairman of DECUS U.K., giving 

« 


f Please send me Q tickets to the 1984 DEC User Show 
for May 15 16 17 (Please circle) 

Please send me Conference details Q (tick) 

Name 
Company 
Position 
Address 


Tel: 


PCW 3/84 


Please return completed coupon to: Daniel Evans, 

EMAP International Exhibitions Ltd., 
j Durrant House, 8 Herbal Hill, London ECI 5JB. 

answers to problems, and explaining the benefits of 
DEC Technology. 

These are the most important dates in the DEC 
Calendar so put them in your diary now, or fill in the 
coupon and send for your free tickets. 

The 1984 ‘DEC User* Show, 

May 15,16 (10am-6pm) & May 17 (10am-4.30pm). 
Cunard International Hotel, London W6 8DR. 


I honestly 
don’t believe there'll be anything 
of interest to me at the 

DEC USER Show” 
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FREE 

WITH 

ORDERS 

OF 

MINIMUM 
5 BOXES 
ANY DISK 
TYPE 
EITHER 

L 5 PLASTIC 
LIBRARY 
CASES 
TO HOLD 
10 DISKS 
EACH 
OR 

2. PRESTIGIOUS 
MINTEX 
CLASSIC 
GLAMOUR 
CALENDAR 
WITH SUPERB 
COLOUR PHOTOS 
BY NARUHITOINUI 

STRICTLY 
LIMITED 
SUPPLY OF 
CALENDARS 
SO ORDER 
EARLY IF 
THIS IS YOUR 


DISKOTEK 


FOR VERBATIM DATALIFE 
5V4" DISKETTES 
SUPPLIED IN BOXES OF 10 



DISKOTEK 
P.O. BOX 18 
WORSLEY 
MANCHESTER 
M28 5HA 
TELEPHONE: 

(061) 799-1427 
EVENING AND 
WEEKEND 

ANSWER PHONE 


HAVE YOU A 
HIGH QUALITY 
CALENDAR 
IN YOUR OFFICE? 
IF NOT ACT ON 
OUR FREE 
OFFER 
QUICKLY 


WE SELL ONLY DATALIFE BECAUSE OF THEIR HIGH 
QUALITY AND RELIABILITY 

• 5-YEAR WARRANTY 

• LIFE UPTO 5 TIMES LONGER THAN OTHER DISKETTES 

• ALL INTERNATIONAL STANDARDS MET OR EXCEEDED 

• ALL TRACKS CERTIFIED 100% ERROR FREE 

PRICES BELOW EXCLUDE VAT BUT INCLUDE 
FIRST CLASS POST (FOR SPEED) AND PACKING 


CHOICE 


All disks are suitable for both single 
density and double density use 
MD525 single sided 48tpi/40 track 
MD550 double sided 48tpi/40 track 
MD 577 single sided 96tpi/80 track 
MD 557 double sided 96tpi/80 track 

* Cross out inapplicable sector type. If unspecified, 
Soft sector will be sent. 


Name.Tel: 

Address. 


Price per 
Sector* box of 10 
Soft/10/16 19.80 

Soft/10/16 25.80 

Soft/10/16 25.80 

No. ot 
Boxes 

Cost 











Soft/10/16 33.80 





Total Excluding VAT 



15% VAT 



Total Payable 




Strictly cash with orders to: 


PostCode 


I enclose cheque/P.0. Payable to Diskotek 
for the sum of £ 

For orders of 5 boxes minimum of any disk type tick one of the boxes below 
for preference: 

□ Please send me free of charge 5 plastic library cases 
or □ Please send me free of charge Mintex 1984 calendar 


DISKOTEK 
P.O. BOX 18 
WORSLEY 
MANCHESTER 
M285HA 
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Games for the Adventurous 


Secret Sam I 

You are Secret Sam. A top secret agent engaged upon a highly 
dangerous and confidential mission. In this intriguing adventure 
world of spies, counter-spies, double-dealers and espionage you 
must act swiftly but cautiously whilst searching for clues. Can you 
trust the agents that you meet? Have you all that’s necessary to 
succesfully accomplish your deadly assignment? 


Secret Sam II 

Followinglhe success of his last mission - Sam is off once more on 
his journey into intrigue - tread carefully though for if you thought 
SAM I was dangerous your in for a shock! This really is an 
adventure game for the adventurous - be careful and mind how you 
go. Are the phone kiosks for changing into Superman? We re not 
saying but what we will say is “have the aspirins ready because this 
will certainly cause some headaches 


Q-MAN 



The very popular 3D pyramid game. Hop around the pyramid 
avoiding the bouncing balls and Jake the Snake. A highly 
entertaining game with increasing difficulty plus our own totally 
unique features. Game includes TRANSPORT DISCS, BONUS, 
HIGH-SCORE TABLE. HYPERSPACE and SMART BOMBS 
Excellent graphics and terrific sound. One of the three top selling 
games on MICRONET this month. 


No 1 on Micronet 


Q-MAN'S BROTHER 



Q-MAN'S BROTHER is featured in the high score table of Q-MAN 
and now has his very own game. Have you time to paint all of 
the maze? Not if the PAINT POTS have anything to do with it or 
especially the deadly PAINT ROLLER which will erase all of your 
hard work! Increasing difficulty, excellent sound, AMAZING 30 
graphics and high score. 


No 5 on Micronet 


BANANA MAN 



A totally new concept from MRM. You are the BANANA MAN 
and you must eat 40 BANANA SANDWICHES each minute to 
stay alive. There are BLUE BLOCKS which may prevent you from 
reaching the food and deadly PURPLE TARANTULAS that are 
fatal if stepped upon. ETHEL the CAT also appears but can be 
scared away for mystery points. But watch out, she conceals a 
spider. Features include BONUS BANANAS, BLOCK 'SHUFFLE', 
INCREASING DIFFICULTY, HIGH-SCORE TABLE and GREAT 
GRAPHICS. 


GUY IN THE HAT 
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You are THE GUY IN THE HAT entombed in a honeycomb 
labyrinth. Like BANANA MAN you have an increasing daily food 
diet, but this time your favourite snack is a BICKIE. Beware of the 
pursuing BICKIE BASHERS that are trying to ensnare you. Gain 
extra points by dropping your exploding hat and trapping the 
BICKIE BASHERS. Movement in 6 directions. HYPERLEAP and 
menacing sounds are included along with the usual great 
graphics and high-score table. 


DIAMOND MINE 



An absolutely fascinating and compulsive game designed to test 
your skills of dexterity and coordination. Steer the lengthening 
pipe to the diamonds buried deep in the depth of the diamond 
mine. But be careful avoid hitting the walls with the pipe and 
watch out for those monstrous menacing meanies the bugs. 
Have you enough pipe left to collect all the diamonds? Have you 
got steady hands? Find out with this sparkling gem from MRM 


3D MUNCHY 



A visually stunning version of the now legendary arcade classic 
. . with a difference. Eat power pellets whilst avoiding the 
GHOSTS as usual, but can you get past the HOLES? Absolutely 
amazing graphics and sounds, increasing difficulty and high 
score. All this and you're battling against the clock as well. A 
CLASSIC from MRM. 


No 8 on Micronet 


EACH GAME ONLY £5.70 

_ENCLOSE 55p P&P PER ORDER 

U'llSirt 

S O F TWA R E 


MRM SOFTWARE 

17 Cross Coates Road 
GRIMSBY 
South Humberside 


Telephone: 0472 44304 


Dealers 
telephone 
now for 
dealer prices 
















































COMMUNICATIONS 


PCW welcomes correspondence from its readers but we must warn 
that it tends to be one way! Please be as brief as possible and add 'not 
forpublication'ifyourletteris to be kept private. Please note that we 
are unable to give advice about the purchase of computers or other 
hardware/software—these questions must be addressed to 
Peter Bright (see 'Computer Answers' page). Address letters to 
'Communications, 'PersonalComputer World, 

62 Oxford Street, London W1A2HG. 



Lotus 1-2-3 

This is to clear up a few of 
the problems described in 
your November review of 
the Lotus 1-2-3, specifically: 

1. A display of remaining 
memory can be obtained 
through the Worksheet 
Status command. 

2. Printing may be 
stopped at any time by 
striking Control-Break. 

This may also be used to 
stop printout of graphics. 
Note, however, that 
many printers have a 
buffer of 2k or greater. 
Therefore, Control-Break 
will not necessarily stop 
printing immediately but 
will stop filling the printer 
buffer. When the print 
buffer empties, printing 
will stop. 

One other feature that 
was not tested was Lotus' 
Customer Support facilities. 
They are available freely to 
end-users and dealers in the 
US and the UK. The UK 
support number is (0734) 
884949. 

Tracey Jellows, Lotus 
Development Corp, US 

» M M M M 

Garbage 

I've never written to a 
magazine before, but one of 
your current advertisements 
has prompted me to do so. 
On the whole, I regard your 
magazine as being rather 
exceptional, in that it 
exhibits a degree of social 
awareness which is seldom 
seen in the technical press. 
On the whole, this also 
tends to be shown by the 
advertisers, so I was very 
disappointed to see that you 
have agreed to carry the 


advertisement for 'adult' 
video & computer games by 
Silver Fox. 

I'm well aware that there 
are many who will consider 
my complaint trivial or 
Victorian, but I see a real 
danger in such advertising. 
You can't fail to be aware of 
the high proportion of 
young children who are 
computer users, and 
therefore likely to be PCW 
readers. How about 
allowing them to have a 
childhood which is free from 
such garbage? 

Perhaps it seems to you 
that the content of these 
games is likely to be no 
more than just innocent fun 
— it might just possibly be 
(although I doubt it), but can 
I remind you of your own 
reply to Steve Rewey in the 
letters page of the 
November issue? 

I urge you to have another 
think about the advert, and 
put your reason above 
revenue. 

Bob Almond, London SE25 

(We're sorry the ad slipped 
through, but we have an 
undertaking from the 
publisher that it will not 
appear in PCW again — Ed) 

W * 0 • • 

AID 

Using microcomputers for 
scientific applications in a 
large company, I am 
occasionally aware of the 
temptation to proliferate 
other people's useful 
software. Whether 
proliferation within a 
company constitutes breach 
of copyright is part of the 
current debate on software 
piracy. For example, what is 
the practical difference 


between using software 
held on another computer 
via a communications line 
and using the same 
software on a copied disk? 

A simple idea which 
would be highly effective in 
reducing unauthorised 
software proliferation is the 
introduction of the 
addressable identifier (AID) 
in microcomputer systems. 
The AID is a unique code 
fixed in ROM at the 
microcomputer 
manufacturing stage. In its 
simplest form, purchased 
software packages are 
modified before despatch to 
the user, to contain the 
users AID at several points. 
The software contains 
instructions to compare the 
software and ROM AIDs: 
where a mismatch is found, 
the program crashes. The 
security problem is reduced 
to hiding the AIDs and 
disguising references to 
them within the software. 

While such a method 
will notprovidecomplete 
protection againsta 
sophisticated pirate, it 
might at least stop the low 
level proliferation; that is, 
several copies for different 
computers within a small 
business. 

R G Brown, Guisborough, 
Cleveland. 



In your Games Special 
supplement with the 
January issue of PCW, Tony 
Hetherington reviewed our 
'Feasibility Experiment' 


adventure for the BBC Micro 
and the 48k Spectrum. It's 
wrongly assumed that the 
package supplied to him to 
run on the BBC Micro is the 


same as the Spectrum 
version. 

I would like to point out to 
your readers that the review 
contains nothing at all that 
could remotely pertain to 
the Spectrum version, 
which contains detailed 
colour graphics and full 
sentence input facility. 

Brian Howarth, Digital 
Fantasia Ltd 

i » » « < 

Sirius & Liszt 

The Liszt Society is having a 
great deal of difficulty in the 
preparation of Liszt's works, 
both in revised, authentic 
editions, and also the 
pubication from manuscript 
of previously unknown 
compositions, some of 
which are of great 
importance. 

The main difficulty lies in 
the layout and editing of the 
works before printing, and I 
would be very grateful if 
anyone could tell us if there 
is a program available that 
is able to produce, with a 
plotter or other printing 
method, a good layout of 
music over two staves, and 
with the ability to edit. We 
have a Sirius micro, and 
there are probably other 
computers to which we 
have access. 

As far as format goes, if 
the program can be printed 
over standard music paper, 
this would be very 
acceptable, but the main 
problem lies in the layout of 
phrases, with the ability to 
insert tie-bars so that the 
printed result can be easily 
musically understood. 

I realise that this is a 
somewhat esoteric request, 
but your journal has a 
history of being able to 
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SPECIAL OFFER 

OLIVETTI DY211 DAISYWHEEL PRINTER 
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★ 20 CPS (SHANNON TEXT) 

★ EXCELLENT PRINT QUALITY 

★ 10,12,15 PITCH 

★ PROPORTIONAL SPACING 

★ LARGE RANGE OF DAISYWHEELS 
AVAILABLE 


★ BI-DIRECTIONAL LOGIC SEEKING 

★ 17" PLATTEN 

★ LOW NOISE 

★ FULL MANUFACTURER'S WARRANTY 

★ CARTRIDGE RIBBON 

(FABRIC, MULTISTRIKE & SINGLE 
STRIKE AVAILABLE) 


★ ★ COMES COMPLETE WITH BOTH CENTRONICS PARALLEL AND RS232 SERIAL INTERFACES ★ ★ 


ONLY £649 


+ DELIVERY 
+ VAT 


SUPPLIES ARE LIMITED SO CONTACT US NOW TO RESERVE YOUR PRINT STATION 


AVAILABLE ONLY FROM 

DMmCliimm 01-952 7956 


378 PC W 




COMMUNICATIONS 


provide the right answer, 
and I would be grateful — if 
you are not able to give us a 
solution — if you could 
point us in the right 
direction so that we can 
resolve this. 

Paul Gregory, The Liszt 
Society 

(Suggestions to: 70 Church 
Rd, Teddington, Middlesex 
TW11 8PY) 

WZMZM wm 

Suggestions 

In the Sunday Times of 13th 
November 1983 Sharp 
publicised its PC5000, which 
is the closest answer to the 
mobile management man 
since the plague of pocket 
computers. 

I could understand no 
mention of it in the 
December issue, but, 
despite your claim to be the 
leading micro magazine, not 
even a mention in the 
January issue makes me 
wonder if you're not asleep 
down there. Sharp has 
explained that the PC5000 is 
not yet available in the UK, 
and I have it from a Japanese 
friend thatthe company's 
popularity in its home market 
is such that it doesn't even 
need counter space. 

But how about a review, 
or even a remark? 

Also, I see that you have 
started to pack articles into 
sequential pages, instead of 
having run-ons at the back. 
This is infinitely better for 
those of us who wish to file 
required articles rather than 
stowing tons of unrequired 
advertising. 

It would also be 
appreciated if you can avoid 
starting articles on the back 
of preceding ones. They 
can then be segregated 
without the problem of 
photocopying a page to go 
with an article of separate 
index classification. 

J S Pullin, Shipley 

(It has been strikingly 
difficult to get hold of a 
PC5000 for review purposes. 
However; we hope to 
benchtest it around April 
this year. 


I hope you find our new 
format meets your filing 
requirements — Ed) 

WZMUt .• • 

Finance 

Manager 

I was very surprised to read 
the review of Finance 
Manager in the January 
edition of PCW. I hardly 
recognised it as the 
program I have been using 
for several weeks and find 
invaluable. My control over 
my accounts has improved 
so much that I have been 
able to close one bank 
account, which I used for 
household expenses, and 
deal with all expenditure 
from one account. This has 
removed the need to keep 
enough money in two 
accounts to avoid charges. 

It seems churlish to object 
(as the reviewer did) to an 
improvement in the function 
of double entry 
bookkeeping. The program 
works logically— if I pay a 
bill, the amount is debited to 
my account and appears as 
a credit elsewhere. This is 
how we think about the 
movement of money so why 
not use it in the program? I 
like to know how much 
money I have paid to my 
local council in rates over a 
year. Because there is an 
account for the council, it's 
easy to see exactly how 
many payments have been 
made. 

I simply don't see how the 
reviewer gets in such a 
muddle about the system. 

He quotes the example of 
paying for a meal in a 
restaurant. If he used Access 
( to pay, the sum would 
appear as a debit on the 
Access account and a credit 
on Luigi's. When the Access 
statement is received it's a 
simple matter to check the 
amounts included, to 
reconcile them and transfer 
funds from a bank account 
to Access to cover the total. I 
like to have an account for 
each restaurant I use, but if I 
don't use Luigi's often 


enough to warrant a 
separate account I simply 
leave out the name of the 
account and use the 
description 'restaurant'. 

This means that I can 
analyse my expenditure 
under the heading 
'restaurant', but I have 
reduced the number of 
accounts opened. 

It seems to me that the 
reviewer has not worked 
through the system properly 
and I think he gives a very 
unfair impression of what I 
find a fast and flexible 
program. When there are so 
many poorly documented 
programs on the market it's 
a pity when the good ones 
are not recognised. 

Elizabeth M Oliver, 

London N5 

000 • i 

Basic loop 

In response to AW 
Sheppard's letter (PCW, 
January 1984), I would like 
to point out that there is an 
easier way to simulate a 
REPEAT-UNTILIoopin 
Basic. The method takes 
advantage of the fact that 
boolean expressions can be 
included in assignment 
statements and will be 
evaluated as 0 for false and 
1 (or -1 in some cases) for 
true. 

This method, example 
given below, avoids the 
'unbalanced stack' Mr 
Sheppard referred to: 

100 REM previous part of 
program 
110 REM 

120 REM "REPEAT" 

130 FOR REPT=0 TO 1 
140 REM 

150REM instructionsto 
be repeated 
160 REM 

170 REPT=(condition to 
terminate loop) 

180 REM "UNTIL 
(condition)" 

190 NEXTREPT 
200 REM 

210 REM rest of program 
220 END 

If your version of basic 
uses -1 to represent true, 
use 170 REPT= — (condition 
to terminate loop) instead of 


the above (and also in 
nested REPEATS), and so 
on. 

Line 170 sets the loop 
variable to false (0) so that 
when the NEXT statement is 
encountered, the loop will 
be repeated. When the 
condition is true (1) the 
NEXT will cause termination 
of the loop, and so restore 
the stack (Mr Sheppard's 
problem). 

By including the statement 
125IF(conditionto 
terminate loop) THEN 200, 
we obtain a simulated 
WHILE DO . . . ENDDO 
statement. It should be 
obvious that with this 
method, we can construct 
all the structured formats 
available (other than 
procedures) in languages 
such as Pascal without 
resorting to PEEKs and 
POKES. 

BrendanW 
Hanrahan, 

Dublin 

0 0 0 0~M 

Criticism 

One of the beguiling things 
about reading PCW monthly 
is the acerbic and 
iconoclastic tone of many of 
your editorial team, and the 
feeling that you are 
beholden to no-one in what 
you say or how you say it. 

After all that, I think that 
Mike Liardet overstepped 
the bounds of objectivity in 
his review of the 
Commodore 715 in the 
January '84 issue. 

I deduce from his article 
that he has: 

— Never used a 
Commodore machine 
before. 

— Never looked closely 
atoneeither. 

— Cannot believe that 
anything not locked in to 
'seepy/M' and its clones 
is worthy of the name 
computer. 

To start with, a minor 
point: criticism of the 
IEEE-488 port being an edge 
connector—'.. . not on a 
£1000 one'. Why not? The 
Osborne 1 has the same 
set-up. Anyway, once the 
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Eprom Programmer 
for the BBC Micro 

This compact, elegant unit programs 2764 & 27128 
eproms and offers the following attractive features. 

• high quality, low cost • menu driven software incorporating 
the following commands: program, save, verify, test blank, 
checksum, select eprom, MOS call, ROM format • optional 
conversion from Basic to ROM format • free 2764 eprom 
containing programming software - no cassette loading prob¬ 
lems • easy to use 28 pin zero insertion force socket • built-in 
voltage converter • integral cable connecting to user port; no 
other connection needed • comprehensive documentation 
plus one year’s guarantee. 

This product is available in quantity NOW! 

Programmer and data sheet from Softlife Ltd., 

87 Silvertown Way, London El 6 4AH Tel: 01 474 0330 
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peripherals are plugged in, 
you don't spend a lot of your 
time unplugging them 
regularly, so what's the 
problem? 

'Commodore has had an 
unenviable reputation for 
providing poor 
documentation'. Agreed, 
but that's part of the 
mystique of using CBM kit. 

He appears to be shocked 
that nothing had to be 
booted to get the beast 
going. Ask the tens of 
thousands of home micro 
owners how often they boot 
their systems from a disk. 
This, dear Mike, is how 
micros ought to work. It's 
only historical accident that 
the majority of business 
machines require you to fill 
one drive semi-permanently 
with a system disk, instead 
of having the system tidily 
stored in ROM where it 
belongs. 

Sneering at the provision 
of a cassette drive port 
implies a superiority that 
takes little account of fact. If 
you can't afford a hard disk, 
then you can't afford a tape 
streamer, and the humble 
cassette offers a cheap and 
convenient way of taking 
backups of files and 
copyable software. Very 
sensible, too. 

Nowthecrunch: 
'Commodore... has 
steadfastly refused to adopt 
any of the standard 
operating systems, and 
arrogantly persists with its 
own.' That 'arrogant' really 
gets up my nostrils. CBM is 
a standard among those 
who use their products. It's 
a robust and workable OS 
using clear and (mostly) 
unambiguous commands. 
But, most importantly, it 
does what an OS ought to — 
it manages the data flow 
without getting in the way of 
the primary task of the user, 
which is to use the machine 
to enhance his company 
profitability. 

A decent OS will perform 
its functions while being 1) 
unobtrusive, and 2) efficient. 
To borrow some of the 
review's arrogance, I am not 
convinced that CP/M 
manages either. My clients 


(mostly businessmen) make 
it abundantly clear to me 
that what they ask of a 
machine is something 
which enhances the running 
of their work, without 
requiring hours of study to 
get it going. Whatever other 
faults they have, 

Commodore machines 
certainly are in the 'plug in 
and go' class, needing no 
complicated setting up or 
configuration. 

I have no connection with 
Commodore other than as a 
very satisfied consumer and 
purchaser of their kit for 
home and office use. 

Mr Peter L Gillman, 
Coulsdpn, Surrey 

W\ *_ w wm 

Simmering 

debate 

The debate about the 
relative merits of various 
programming languages, 
particularly between the 
proponents of Basic and 
Pascal, simmers on. The 
truth is that none of the 
available computer 
programming languages is 
perfect. Since discovering 
CP/M I have made regular 
use of Basic, Pascal, Forth 
and Assembler, and am at 
present learning C. All of 
these have a use but none is 
suitable for all the tasks I 
undertake. For the record, 
my perfect language would 
have the following 
features:— 

It should be fully 
interactive. This implies 
the use of an interpreter 
or incremental 
compilation as in Forth. 
Editing the program 
should not dump variable 
contents. 

Array sizes should be 
dynamically allocated at 
run time. For example, 
the equivalent of the 
Basic statement:— 

10 A=100 

20 DIM MATRIX (A) 
should be legal. 

The language should 
support a full range of 
structured programming 


features. In particular, it 
must be possible to write 
closed subroutines or 
procedures to which 
parameters can be 
passed. Long variable 
names should be 
allowed. 

It should have a 
compiler option which is 
100% compatible with 
the interpreted mode of 
the language. This makes 
the dynamic allocation of 
array space difficult but 
surely not impossible. 
Bascomfailsinthis 
respect. 

The language should 
operate on two levels. It 
should be possible to 
write virtually any 
application using 
'normal' programming 
techniques and, with the 
language's help, detect 
1 type mismatches, and so 
on. At the same time, 
advanced users should 
not be prevented — as 
they are in Pascal) from 
taking short cuts and 
playing clever tricks. Of 
the languages I have 
used, Forth and C come 
closest to having this 
attribute. Easy linkage to 
machine code is an 
essential part of this 
requirement. 

Any offers to develop 
such a language? The 
nearest I have seen to this 
specification so far is 
Hewlettt Packard Basic as 
implemented on its 
scientific micros, but even 
this lacks a true compiled 
mode. BBC Basic has many 
of the desired features but, 
again, lacks a compatible 
compiler. 

Peter Amey, Salisbury, 

Wilts. 

W~0 A JLM 

BBC 

Esperanto 

It was interesting and 
encouraging to read the 
Newsprint feature on 
Esperanto as an 
intermediate language in 


natural language translation 
(PCW, December 1983). 

Perhaps it's not surprising 
that the EEC is supporting 
the Dutch Bureau for 
Systems Development in its 
feasibility study for the 
project, since about 55 per 
cent of the Community's 
budget is spent on 
translationalone. 

ButEsperanto-landhasa 
strong computing fraternity: 
computer conferences have 
been held, most recently in 
Hungary, with Esperanto as 
the conference language; an 
international journal, 
'Interkomputo', is to be 
published in Esperanto, 
starting in 1984; and there's 
an Esperantist's Computer 
Club, details of which can be 
obtained from the 
Secretary, EKK, 200 Nevells 
Road, Letchworth, Herts 
SG6 4TZ. 

Esperanto is claimed to be 
five times easier to learn 
than natural languages, and 
I am able to vouch for this, 
having started to learn it in 
June 1982 with the 
Esperanto Centre's free 
correspondence course. My 
Esperanto is now as good as 
my French, acquired 
painfully over a period of 
about 35 years. I can write to 
friends in Bulgaria, India, 
Japan and Russia and 
understand their replies 
without knowing a word of 
their languages, or they of 
mine. This is not to say that 
Esperanto is trivial (though 
it has been refused an 'O' 
level examination by one 
Examining Board on the 
grounds that it's too easy), 
but my BBC micro has been 
of great help in drilling 
vocabulary and those 'little 
words' which I, at least, 
found difficult to master at 
first— 'who', 'where', 'this', 
'everyone', 'then', 'some', 
and so on — because they 
are formed similarly, though 
with firm logical structure. 

The program is precise 
andeasilyadaptable. 

Arthur Radford, Tarnock, 
Somerset 

(We'll be featuring 
Esperanto on computers in 
a future issue — Ed) BUD 
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DUCKWORTH 
HOME COMPUTING 

a new series 

All books written by Peter Gerrard, former editor of Commodore Computing 
International, author of two top-selling adventure games for the Commodore 
64, or by Kevin Bergin. Both are regular contributors to Personal Computer 
News, Which Micro? and Software Review. 

SPRITES & SOUND ON THE COMMODORE 64 

A complete guide to using the extraordinary features of the Commodore 64, 
together with a full working explanation of the chips that make it possible: the 
6581 Sound Interface Device and the 6566 Video Interface Chip, together with 
the processor that makes it all tick, the 6510. 

Sections on programming your own musical instruments, producing sprite 
and programmable character animation, make this the guide for users of the 
Commodore 64 who want to get the most from the special features of their 
computer. 

£6.95 

POCKET HANDBOOKS 

These books contain all the vital information you will need when using your 
computer. There are sections on Basic memory maps - Basic keywords - 
where subroutines are stored in memory - Machine Code keywords - 
hexadecimal to decimal and/or binary, octal convertor, peripheral 
addressing, etc. In short, everthing you need to know about your machine. 


A POCKET HANDBOOK FOR THE COMMODORE 64 £2.95 

A POCKET HANDBOOK FOR THE VIC £2.95 

A POCKET HANDBOOK FOR THE SPECTRUM £2.95 

A POCKET HANDBOOK FOR THE ORIC £2.95 

A POCKET HANDBOOK FOR THE BBC MODEL B £2.95 

A POCKET HANDBOOK FOR THE ELECTRON £2.95 

A POCKET HANDBOOK FOR THE PET £2.95 

A POCKET HANDBOOK FOR THE DRAGON £2.95 


Other titles m the series include Using the 64,12 Simple Electronic Projects 
for the VIC, Will You Still Love Me When I'm 64, Advanced Basic & Machine 
Code Programming on the WCand Advanced Basic & Machine Code 
Programming on the 64. 

Write in for a descriptive leaflet (with details of cassettes). 

DUCKWORTH 

The Old Piano Factory, 43 Gloucester Crescent, London NW1 7DY 
Tel: 01-485 3484 


TROJANS! 

LIGHT PENS 

The Trojan Light Pens have received great reviews 
throughout the computer trade and are undoubtedly 
the finest light pens available for Spectrum and 
Dragon owners. 

The advanced software enables you to draw pictures 
on to your TV screen, create your own designs and 
save and reload from tape. No experience of pro¬ 
gramming is necessary as the Trojan Pen comes 
complete with a new advanced program cassette and 
comprehensive instructions. 

Each Trojan Light Pen gives the user the following 
facilities in HI-RES: 

* DRAW PICTURES FREEHAND; a DRAW BOX; * 
DRAW CIRCLE; * DRAW LINE; * COLOUR FILL 

DESIGNATED AREAS. 

ALL FUNCTIONS IN FOUR COLOURS FOR THE 
DRAGON. ALL FUNCTIONS IN EIGHT COLOURS ON 
THE SPECTRUM. 

Available in text: * DATA ENTRY AND PROCESSING; 

* MENU SELECTION AND CONTROL; * GAMES 

PLAYING. 

Also programming hints and tips. 

The Spectrum 48K Light Pen is only £17.25 (inc VAT 
and P&P). The Dragon 32 Light Pen is only £11.50 (inc 
VAT and P&P). 

TROJAN PRODUCTS 

166 DERLWYN. DUNVANT. SWANSEA SA2 7PF 

TEL: (0792) 205491 


GETTING 
A QL 

Then join IQLUG, an independent, non-profit 
making users group for Sinclair QL owners. 

The group offers: 

Monthly newsletter 
Free Software Library 
Free advice service 
Workshops 

Support for local groups 

Membership of the group is by subscription 
to Quanta, the group’s newsletter. A six 
month trial subscription costs £3.25. 

For further details contact: 

BRIAN PAIN 

24 Oxford Street, Stony Stratford, 
Milton Keynes MK11 1JU 
Telephone: (0908) 564271 


DISC DRIVES 

Sinclair QL 
compatible 

These you really need. Such a beautiful computer 
and no fast large scale storage! Our disc drives are 
Teac or Epson and are complete with case, control¬ 
ler, power supply connecting cables and mains plug. 
Twelve months full warranty. Use still allows RAM etc 
to be added later. Plug in and go. 

★ Single cased, dual sided 40 track 500K total 

unformatted £351.00 

★ Dual cased, dual sided 40 track 1 Mbyte total 

unformatted £538.00 

★ Single cased, double sided 80 track 1 Mbyte total 

unformatted £372.00 

★ Dual cased, double sided 80 track 2 Mbyte total 

unformatted £585.00 

★ Single cased Drivetec 320, 3.3 Mbyte total 

unformatted £644.00 

★ Dual cased Drivetec 320, 6.6 Mbyte total 

unformatted £1,099.00 

XCOM (Services) Limited 

648 High Road, London E10 6RN 
Telephone: 01-539 4147. Telex: 8954853 
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Microvitec 

337 

Tasha Computers 

17 

Calco Software 

267 

Graingate Ltd 

283 

Minor Miracles 

115,228 

Tasman Software 

10 

Cambridge Computer Consultants 

195 

Grc&ter London Enterprises 

142 

Miracle Systems 

227 

TDI 

121 

Cambridge Computer Store 

94 

Guildford Computer Centre 

358 

Moneywise 

370 

Technomatic 

163 

Camputers 

373 

H 


MS Consultants 

293 

Telesystems 

59 

Calpac Computer Software 

222 


MW Systems 

65 

Telex 2000 

32 

Carnell Software 


Happy Computing 
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3D Computerrs 

285 

Caxton Software 

257 

HCCS 

164 


Timpro 

358 

Cemoc 

238 

HCR 

251 

National Training Systems 

190 

Transfers Technical Services 

292 

Chiltern Electronics 

332 

Hertz 

28 

NCR 

66 

Triumph Adler 

112/3 

Chromasonic Electronics 

274 

Highlands 

286 

NEC 

138,139 

Trogan 

382 

CJE Microcomputers 

270 

Hisoft 

78 

Nottingham 

237 

Twickenham 

362 

Comart 

87 

Home Computer Centre 

247/343 
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Commodore 

248/9 

Homestead Electronics 

108 
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Comp Shop 

140 

Hornby 

157 

OE Ltd 

141 

Ultimate Play The Game 

199 

Compsoft 

55 
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Office Efficiency Machines 

287 

U Microcomputers Ltd 

124 

Compudata 

196 

28 

OI Computers 
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Universal Micro Peripherals 

86 

Concept Computers 

267 

Iansyst 

Olympia 

51 


Concordia 

259 

Imagine Software 

162 

Opus Supplies 
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Crestmatt Software 

155 

Impact Data 

378 

Oric Computers 

44/45/46 

231 

Crown Business Centre 

291 

IMS 

355 

Ormskirk 

215 

Vector International 

Crownpark 

154 

Incentive Software Ltd 

139 

Oxford Computer Publishing 

336 

Vega 

372 

Crowther Cosine 

Cumana 

166 

151/159 

Industrial Process 

Integer 

283 

362 

Oxford Computer Systems 

30 

Vicodden 

Video Games International 

333 

99 

C/WP 

85,107 

Integrex Ltd 

42 
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Viza 

276 

Cyber Robotics 

227 

Intelligence Research 

272,273 

Pace 

290,295 




Intelligent Interfaces 

364 

Pete + Pam Computers 

296/7 
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D 


International Management Training 

259 

Pinner Wordpro 

283 

Watford Electronics 

9 

Database 

164 

IO Research 

275 

Power Testing 

115 

Wave Computer Supplies 

93 

Data Profile 

69 

Iqlug 

382 

Precision Software 

273 

Willis 

102 

Da Vinci Computer Shop 

102 

Isis 

166 

Primary Business Systems 

252 



Daytron 

291 

ITL 

71 

Procom 

130 
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Dean Electronics 

255 







Deans of Edgware 

Desco of Glasgow 

DEC User Show 

60 

374 

J 

Jaemma 

108 

Q 

Quark Data 

364 

Xaviersine 158 

X-Com 358/382/164/166 

X-Data 266/146 

Digisolve 

134 
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R 


Xitan Systems 

268/9 

Digital Equipment Co 

144/145 

Keelecodes 

91 




Digithurst 

133 

Kempston Microelectronics 

206 

Real Time Developments 

85 
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Digitus Ltd 

1 

Kensington Data Company 

197 

Rosco Ltd 

227 

Zero Electronics 

278 
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A-Line Computer Systems 

303 

Altek 

301 

Anita Electronic Services 

311 

B 

Bimacs Ltd 

311 

Brentwood 

320 
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Chigwell Video Film Library 

308 

Citadel 

300 

Communication Associates 

299 

Computer Projects & Supplies 

321 

Conquin S/W 

299 

C+EMicrotronics 

322 

Cubsoft 

318 

D 

Design Resource Association 

300 

G 

GFG Micro Systems 

312 

Granny Smith 

310 

Grey Matter 

313/315/317 
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G. R Headley 

314 

Hoodless Associates 

311 

David Husband 

306 

J 

Jay Business Services 

313 

J. B. Micro 

317 

J + F Computers 

320 

K 

KGJ Insurance 

298 

Kingsley Enterprises 

317 

L 

La Mer 

309 

Leigh Computer Systems 

313 

Lerm 

303 

Levell Electronics Ltd 

310 

Level SAV 

306 

LWS 

304 

M 

Marcol Cabinets 

318 

Microcomuter Applications 

304 


Micrologic Consultants 

309 

Microport 

302 

Microprocessor Engineering Ltd 

302 

Microswot 

319 

Modem Electronics 

306 

M+J Software 

307 

N 

Northern Computers 

322 

o 

One Percent Screens 

319 

Orchard 

318 

Orxon 

308 

P 

Peanut 

298 

Peterson Electronics 

306 

Phoenix Systems 

312 

Photographic and Optical Services 

305 

Poppy Programs 

301 

Poseidon 

319 

Printivity 

309 

Professional Magnetics Ltd 

308 
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Reed Micro Computers 321 

R 

SelecS/W 310 

SFT 315 

Sophisticated Games 323 ’ 

SP Electronics 323 

Stellar Enterprise 316 

Supersoft 304/314 

Switch SAV 307 

I 

Technology Research Ltd 322 

Transfers Technical Services 314 

u 

Universal Micro Peripherals 315 

w 

William Stuart Systems 323 

Wordbyte 321 












You can't please some 
people at anytime, but if 
you're a software house that 
doesn't document its 
software responsibly, you 
don'tdeserveto. Getting 
one's just desserts is the stuff 
tragedies are made of. 

Psion distribute Vu-Filefor 
the BBC. Micro User 
reviewed Vu-File: MrTolson 
(PCW, Communications, 
January 84) bought it. Micro 
User stated thatthe 
program, a database, coped 
with a secondary sort field. 
The manual said it did too. Mr 
Tolson bought the program 
and discovered that it didn't, 
andallegedthat/W/cro User 
reviewed the product 'from 
the manual'. He also said that 
hespokeonthe phone to 
Micro User's M r Cook, who 
wasdescribedas 
energetically'leaping to his 
feet'to defend the honour of 
his house. Micro User 
phoned PCW and alleged 
thata)theproduct was 
reviewed properly andthat 
b) Mr Cook had never 
answeredthephoneto Mr 
Tolson, let alone leaptto his 
(MrCook's)feet. 

Canyouguessthe 
denouement of this web of 
intrigue? The fickle finger of 
fate had arranged matters so 
that the secondary sort field 
worked, sometimes. Not by 
design, but by coincidence, 
and only if the secondary sort 
fieldspecified bytheuser 
happenedtohavebeen input 
intothe database in 
alphabetical order. 

All isnowexplained: Micro 
User's reviewer did precisely 
that, and so had no reason to 


doubtthemanual; MrTolson 
didn't, thereby assuming 
m a I p ract i ce at Micro User. 
Which points to Psion: on the 
admission of Psion's Peter 
Norman, the software and 
documentation were written 
atthesametime . . .butin 
different countries! 

MrTolson, however, must 
be regarded as somewhat 
uncharitable, as Micro User 
claimsto havedone its best 
tounravelthealleged bug 
during the course of several 
long phone calls (in which, 
ChipChat is happy to accept, 
Mr Cook took no part). 
Moreover, according to 
Micro User, MrTolson was 
actually very pleased with 
Vu-Calc in every other 
respect, afactwhich Peter 
Norman of Psion was able to 
confirm. 

★ ★ ★ 

In lastmonth'sChipChat 
we told you about the car 
dealer who offers a free car 
with every £3000 BBC 
computer. Epson, notto be 
outdone, has arranged a 
special offer on its HX20 
portable. If you buy two of 
themforthe remarkable 
priceof£20,000orso, 
Daimler will throw in — 
completely free—one 
executive limousine. 

The limousine comes 
equipped witha 
sophisticated VHF radio 
telephonewhich will 
enablethemicrosto 
access remote mainframe 
computers at 70mph. A note 
ofcaution wassounded by 
one Chief Constable, who 
saidthatany Epson parked in 
a layby with a trace of 


readouton its liquid crystal 
displaycould beliableto 
prosecution for being drunk 
inchargeofa mainframe. 

★ ★ ★ 

Aselectronicmail gathers 
speedandmailbagsfall into 
disuse, a new line of work has 
to be found for the inmates of 
Wormwood Scrubs. 

ChipChat'sown little bird 
was doing some voluntary 
prison visiting (nothing to do 
withthe Acorn settlement 
last month) and discovered 
that some long-timers are 
nowfinding employ, while 
doing porridge, courtesy of a 
company called Rabbit 
Software. The graft is 
packing games cassettes 
and inserts. 

Our supergrass further 
revealed that one of the 
section leadersinchargeof 
the tape gangs is ex-civil 
servant Dennis Nilssen, he of 
the loose floorboards and 
outsized pressurecookers. 

Coincidentally (we hope), 
Rabbit's latest games release 
iscalled Murder. 

★ ★ ★ 

Psion'sexperiencewith Mr 
Tolson may bethe reason it 
has entered into an exclusive 
contract with Sinclair on 
software problems with the 
QL. For £35, QL users join 
QLUB,theofficial users 
bureau (they couldn't call ita 
club because they'd already 
used it in QLUB, and group is 
too downmarketfor a 32-bit 
machine). QLUB members 
then have the right to obtain 
software assistance from 
Psion, as long asthey quote 
their membership number. 
Doesthis mean that anyone 


elsephoning Psion with 
queries about software will 
betoldto PsL.off? 

Incidentally, it'sclearthat 
the new QL has gone to the 
heads of everyone at 
Sinclair. Photographsof the 
manual included in the 
glossy launch pamphlets 
clearlyshowthatall 
documentation sub-titles 
are in Latin. Unfortunately, 
the phrases in question don't 
makesense: PCtVwill 
therefore offer a prize of a 
games cassettefor your 
machine if yours is the most 
amusing translation we 
receiveofthephrase: 'Lorem 
ipsum dolorsitamet, 
consectetur'. The PCW 
laughometerwill bethefinal 
arbiter: Larfometalocuta 
est: causa finita est. 

★ ★ ★ 

Awell-known London 
nightclubrecently played 
host to a rather unusual floor 
show: four of the dancers 
were robots. The occasion 
was the UK press launch of 
Topo, a domestic robot 
selling at around £1500. 
DistributorPrism hireda 
team of dancing girls to 
cavort around the robots to 
the accompaniment of a very 
impressive laser show. The 
robotsthemselvessat 
largely immobile, although 
oneofthemdid roll 
backwards from time to time, 
and make a rather pathetic 
attemptto rockintimetothe 
music. William Wool lard, of 
'Tomorrow's World'fame, 
presentedtheshow. 

Somewhat unimpressed 
with the robots' idea of 
dancing,and notmuch more 
im pressed with the efforts of 
the girls, ChipChat agents in 
attendance decided to take a 
look at the Apple controlling 
theTopos. Wewere rapidly 
shooed away, and a quick 
glance at the display showed 
uswhy: '***Topo 1 not 
responding ***','*** Topo 3 
not responding ***'.Offour 
robots, not a very good 
percentage. BUD 









Three errors crept into John 


Hearn's'NeaterBBC 
Program Listings'(TJ's 
Workshop, PCW, January 
1984). 

Line90shouldread: 

FO R l%=0 TO 3 STE P 3 
Line lOOshould read: 
P%=&C00 
Line310should read: 


*KEY10?&20E = &00: 
?&20F=&C:VDU12|M 

★ ★ ★ 

OurthankstoKenOtterfor 
spotting a misprint in 
January's NewBrain 
dissassembler program 
(Z80: Read-only Secrets). On 
page 241, under Installation 


notesfor NewBrain, the third 
lineofcodeshould read: 
"OP$(";l;") = ";: LINPUT 
0,OP$(I): NEXT I. To ensure 
all streams are opened, 
change lines 1350-1370 
inclusive to be lines 266 to 
268, and add line 265to read 
265PR=TRUE. 


384 PCW 
















, For every 
business problem 
weVe got a 

digital solution 


ACT Sirius 1 leasing available from £12.00 per week ORB leasing available from £25.00 per week 


From the smallest to the largest application our 
knowledgeable staff will provide the most efficient 
and cost-effective solution from our comprehensive 
range of six computers, fifty makes of printer and 
several hundred software packages. 

Our leasing schemes save the burden of 
capital cost and our new interest-free credit plan 
offers even greater savings. 

Call us today for advice - or send for our 
price list. You will find the service you expect from a 
leading computer company. 


Digital Solutions Limited 

The Coach House, The Broadway, St Ives 
Cambs PE 17 4BX 

Telephone Huntingdon (0480) 300728 


Apricot leasing available from £10.00 per week 


ornim 


solutions i 























What name would 
you give a personal computer 
store with the best hardware, 
software, service, support, 
training and maintenance? 


t 



We pride ourselves in being able to offer you a combination of 
expertise with hardware and software that will provide the 
most suitable system for your particular needs. 



Our hardware products are from the world’s most reputable manu¬ 
facturers including Apple, IBM and DEC and our software is proven 
and totally reliable from companies such as Lotus, Microsoft, Visi- 
corp, Ashton Tate and Systematics. We want to ensure that you get 
total ‘value for money’ from your system so as well as providing the 
best hardware and software, we also have excellent training facilities 
where classes are deliberately limited in numbers to enable each 
attendee to benefit from maximum personal attention and ‘hands-on’ 
experience. Our training centre is located at our showroom in Bishops- 
gate and is well equipped and staffed by full-time professional person¬ 
nel. The courses include an introduction to personal computers as 
well as specific courses on applications products covering word pro¬ 
cessing, information manage¬ 
ment and financial planning 
using Lotus 1-2-3. 

Another important part of our 
after-sales support is our ser¬ 
vice and maintenance depart¬ 
ment, employing engineers 
who have been expertly trained 
by the manufacturers. We 
believe that total after-sales 
service is imperative, so we also 
provide a hot-line telephone 
service ready with support and 
advice to enable you to 
maximise the benefits of your 
investment. 



Your satisfaction is our priority. 

To find out more, phone 01-377 1200 to arrange an informal 
meeting or attend one of our free business seminars. 



IHM Vulhorixil l>cakT 


PERSONAL COMPUTER DEALER 



apple 


(!) 


Dealer 


Personal fiompi itarsditd- 


218 & 220/226 Bishopsgate. London EC2M 4JS Tei 01377 1200 




































